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GABLE The triangular piece of wall at the 
ends of a Louse, immediately under the roof. 

GADFLY. This is the name of the bot-fly, 
(^strus equi) producing the bot-grub in horses, 
and also of the sheep bots, or fly, (J^strus ovis) 
producing grubs in the heads of sheep, or head 
maggots, as they are sometimes called. (See article 
Bots, and aiso Sheep.) The large, black gad, 
or horse fly, (Tabanidce) are dreadfully trouble- 
some to horses in some seasons, especially in the 
West and South. The green head, a smaller fly, 
/ is so rapacious in the prairie regions in the West, 
that it is impossible to manage a team with any 
comfort in driving, except they are completely 
covered with nettmg. A still smaller species, 
the golden-eyed forest-fly, (Ohrysops), called ear- 
fly in the West, will sometimes render animals 
frantic. As a means of securing exemption, the 
head, neck and ears of horses should be carefully 
covered. The skin bot-fly (^strus bovis), is often 
annoying to both horses and cattle in the South 
and West, from their habit of depositing the eggs, 
one in a place, in the backs of horses, and espec • 
ially cattle, which, hatching, live on the integu- 
ments under the skin, emerging in the spring. 
They may be felt in the winter as hard lumps. 
The opening should be slightly enlarged with a 
lancet, and the grub squeezed out by pressure on 
each side. Then wash the wounds clean with a 
tincture of aloes and myrrh, and the abscesses 
will soon heal. 

GADFLY, BREEZE. Dipter(^us- insects of 
the genus JEstnis. These insects nearly resem- 
ble bot-flies; they deposit their eggs under the 
skin of animals, which they pierce, giving con- 
siderable pain. They are nearly if not identical 
with the skin bot-fly. 

GAGE, GAUGE. In physics, an instrument 
to measure any result, as wind-gage, rain-gage. 

GALBANUM. Galbanum qfflcinale. An um- 
belliferous herb of Africa. A fetid gum resin 
exudes spontaneously from it having antispas- 
modic properties. 

GALBULA. A genus of climbing birds like 
king-fishers; they live in wet forests and are 
insectivoroua. 

GALBULUS. A fruit of a rounded form, 
but with an internal conical arrangement of the 
carpels; as that of the savin, juniper,) and 
yew. 

GALEATE. Helmet-shapea. In botany, the 
term is applied to the upper arched lip of person- 
ate flowers. 

GALERTJCA. A genus of ecleopterous in- 
sects, the type of the Qalerucidoe, including the 
HaUica. They are vegetable feeders in the per- 
fect and larva state. The yellow-striped squash 
beetle {G. mtata) is of this genus. 

GALLFNACEOUS. Birds resembling the 
domestic cock, as turkeys, pheasants, pigeons. 

GALLIZING. Adding sugar and water to 
the must of grapes containing too large a propor- 
tion of acid and tannin, as the Concord and Clin- 



ton, and fermenting it therewith is called Galliz- 
ing, 'after its inventor. Dr. Gall. Another means, 
adding sugar and water tQ the husks, after the 
first pressing (and then fermenting), is called 
Chaptalizing, after its inventor, Chaptal. In Gal- 
lizing the juice of grapes, or in Chaptalizing, the 
husks, after pressing, are taken; the idea being to 
add water and sugar sufficient to bring the specific 
gravity up to eighty degrees of ffichsle's saccha- 
rometer, and so it shall contain four per mill acid, 
by Geisle's acidimeter. Fifty gallons of water to 
100 gallons of mashed grapes and two pounds of 
best crushed sugar to the gallon of water, is one 
formula. Test the mixture and if the weight is 
between eighty degrees and ninety degrees, press 
immediately without fermenting the husks. If 
the grapes are very ripe, they may require less, if 
unripe, and very acid, more. The husks may be 
afterward Chaptalized, by adding water and sugar 
to the husks to make it weigh eighty degrees 
as strained juice. Then ferment on the husks from 
twenty-four to forty-eight hours according to the 
temperature, or more or less violent fermentation. 
The making of cider wine is precisely after the 
same process. The apple juice is augmented 
with sugar and water, the resulting liquid to be 
of a standard of seventy to eightv degrees ac- 
cording to the strength required. Currants, 
gooseberries, > raspberries, blackberries, straw- 
berries and tomatoes, and the crushed stalks of 
rhubarb, can be made into most palatable wine, 
by Gallizing, as directed for cider, and as ap- 
plied to American grapes the result has been 
most excellent wine. 

GALLON. The imperial measure contains 
377 374 inches, or ten pounds of distilled water 
at 63° Fahr. It is equal to four quarts, or eight 
pints. The old wine gallon contained 331 cubic 
inches; the beer gallon, 383 cubic inches. Each 
of these standards is used in different States. 
The half peck is a gallon in dry measure. 

GALLOWAY. A pony of thirteen to fourteen 
hands. Originally, a small breed of horses A 
variety of Scotch cattle. 

GALLOWAY CATTLE. It is more than 
probable that representatives of this hornless 
race of cattle were early brought to America by 
the English and Scotch settlers since, as a boy, 
we often found this blood cropping out in what 
were then termed Muley cows, and, as a rule, 
they were better than average milkers, and 
generally brown or black. About the year 1850 
Galloways were imported into Canada, where 
they were carefully bred, and from whence they 
have been disseminated through the West, herds 
of them being not now uncommon at our yearly 
State Fairs, being much liked in the colder 
districts of country for their docility, hardiness 
and feeding qualities. The Galloway constitutes 
one of the most important breeds in Scotland, 
and made its appearance in the Lowlands within 
the last hundred years. Up to that time the 
cattle of the country were chiefly horned, like 
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the rest of the Highland Scots. Since then the 
polled beasts, of which there were some even 
then, have gradually supplanted the horned 
■breed, being much prefeiTed by the English 
graziers as being more docile and kindly feeders. 
About- the time of the general revival in agricul- 
ture, Lord Selkirk had his attention drawn 
toward the improvement of the stock of his own 
county, and he began his experiments upon the 
polled breed, and by selection and care raised it 
to fhe most prominent position among the Scotch 
cattle. Since his day many good breeders have 
continued the work, and brought them to the 
high state of perfection in which we now find 
them. Youatt thus describes the Galloway of 
iis day and date: They are straight and broad in 
the back, and nearly level from the head to the 
Tump. They are round in the ribs, and also between 
the shoulders and the ribs, and the ribs and the loin. 
They are broad in the loin, without large pro- 
jecting (hip) bones. In roundness of barrel and 
fulness of rib they will compare with any breed, 
and also in the proportion which the loins bear 
to the hook bones or protuberances of the ribs. 
The Rev. Mr. Smith, the author of the Survey 
of Galloway, says that when viewed from above 
the whole body appears beautifully rounded, 
like the longitudinal section of a roller. They 
are long in the quarters and ribs, and deep in 
the chest, but not broad in the twist. The 
slightest inspection will show that there is less 
space between the hip bones and the ribs than in 
most other breeds, a consideration of much 
importance, for the advantage of length of car- 
cass consists in the animal being well ribbed 
home, or as little span as possible lost in the 
flank. The Galloway is short in the leg and 
moderately fine in the shank bones; the happy 
medium seems to be preserved in the leg, which 
secures hardihood and a disposition to fatten. 
With the same cleanness and shortness of shank 
there is no breed so muscular above the knee, 
-while there is more room for the deep, broad, 
capacious chest. He is clean, not fine and slen- 
der, but well-proportioned in the neck and chops ; 
a thin and delicate neck would not correspond 
with the broad shoulders, deep chest, and close, 
compact form of the breed. The neck of the 
Galloway bull is thick almost to a fault. The 
head is rather heavy, the eyes are not prominent, 
.and the ears are large, rough, and full of long 
hairs on the inside. The Galloway is covered 
with a loose, mellow skin of medium thickness, 
and which is clothed with long, soft, silky hair. 
The skin is thinner than that of the Leicester- 
shire, but not so fine as the hide of the improved 
Durham breed; but it handles soft and kindly. 
Even on the moorland farms, where the cattle, 
during the greater part of the year, are fed on 
the scantiest fare, it is remarkable how little their 
Mdes indicate the privations they endure. The 
prevailing and fashionable color is black ; a few 
are of a dark brindled brown, and still fewer 
speckled with white spots, and some of them are 
of a dun or drab color, perhaps acquired from 
a cross with the SuSolk cattle. Dark colors are 
tiniformly preferred, from the belief that they 
indicate hardiness of constitution. The Gallo- 
way is essentially_ the grazier's beast, being little 
fitted for the dairy, though the milk is rich. 
Great numbers of heifers are spayed, and then 
make superior fat animals. The calves are 
allowed to suck their dams for some time, until 



they begin to eat, when they are gradually 
weaned by allowing them to suck but two teats, 
while the other two are being milked. When 
the milk is finally discontinued they are turned 
onto fresh grass. They are well kept the first 
winter, the Galloway farmer believing that if 
once checked at that age in their growth they 
rarely attain the size or feed as well afterwards. 
But after the first season they are left to rough 
it, being rarely housed and only fed, during the 
winter, a little hay or straw in the fields, picking 
up the rest of their food from the remains left 
from the summer's grass. As may be inferred 
from this treatment, these animals are very 
hardy, and at the same time quiet and docile, 
entirely differing from the vicious, restless little 
Highlanders, their forefathers. They do not 
arrive very early at maturity, but at three and 
three and a half years old will weigh from six to 
eight hundred pounds, and when older they can 
be fed up to fourteen hundred without difficulty. 
The spayed heifers are rather smaller than the 
bullocks, but they are fit to turn off at an earlier 
age and their meat is considered more delicate. 
They are usually spayed when calves, and the 
operation is no more difficult or dangerous than 
that of castration. At the Smithfield fat-cattle 
show, in 1861, a black Galloway cow was shown 
by Mr. McCombie, of such remarkable merit 
that some of the critics went so far as to say she 
should have won the gold medal for the best fat 
cow of any breed, instead of the short-horn cow 
to which it was awarded. We copy the remarks 
of the Mark Lane Express about this animal: 
Here we have unquestionably the best Scot that 
has put in an appearance for many a year, per- 
haps the best that was ever seen. Not only is 
her form so perfect- — back, rib, shoulder point, 
breast end, loin, hip, flank, and rump — but her 
thigh and twist are wonderful, the rounds of beef 
full and heavy to the very hocks; her head is 
beautiful, exactly characteristic of the breed; her 
coat just what it should be, and she handles like 
what she is, a magnificent feeder, of a quality 
worth something to the butcher, and calculated 
to make the appreciative epicure smack his lips. 
In proportion to her symmetrical figure else- 
where, her girth forms her weak point; but even 
this is eight feet nine inches at four years and 
ten months old. Such commendation as this, 
among so many superbly fatted animals as are 
annually collected at the Smithfield show, speaks 
volumes for the feeding qualities of the Gallo- 
way. It is a curious fact that so thoroughly 
indigenous and acclimated is this breed to their 
native county, that all crosses of them with 
improved breeds, have been inferior to the pure 
race; even the short-horns have failed here to 
communicate the improvement they have been 
proverbial for doing in almost all other instances, 
and the Galloway breeder now wisely conflnes 
his attention to the improvement by selection 
and care of his own native breed. We are 
inclined to think, from the uncommon hardiness 
and vigorous constitution of this breed, together 
with their property of laying the fat on the most 
valuable parts, and the superior quality of their 
beef, that there are portions of our country 
where they would be acre profitably bred than 
some of the larger races of cattle. There are 
large tracts, of greater or less extent, along the 
whole range of the Alleghanies, as well as in the 
northern portions of New York and the New 
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England States, which might be occupied with 
advantage by some hardy breed of cattle, adapted 
to the climate and region, whose product of beef 
would be remunerative, and whose constitu- 
tional vigor would enable them to live and 
thrive in those localities. We think were the 
Galloways introduced into such situations they 
would be found admirably suited to them, and 
would soon acquire the reputation and value in 
our market^that their well recognized quality of 
meat gives them in England. 

GALLOWS OF A PLOW. A part of the 
plow head. 

GALLS. In farriery, wounds produced by 
the friction of harness. The little tumors formed 
under saddles are called warbles. Washing the 
galled places with a solution of sugar of lead, 
or keeping them clean with a plaster of common 
ointment, or dressing with simple cerate, and 
allowing no further pressure on the part until 
it is healed, are the proper remedies. Wind- 
galls are little tumors about the heels of horses 
■over-driven, not, however,' constituting vmsound- 
ness. 

GAMA GRASS. Tripsacum dactyloides A 
coarse, perennial, indigenous southern grass, 
growing to four or five feet. It is very produc- 
tive, and majr be propagated by seeds or roots. 
The cultivation is scarcely thought advanta- 
geous. It is distinct from Grama grass, (Bouteloua) 
a valuable gi-ass of the plains. 

GAMBOGE. The dry juice of the Stalagmites 
■cambogioides, and other East Indian trees; a gum 
resin; poisonous, a drastic purge and emetic. 

GAME FOWLS. While it is a fact that the 
Game Fowl is the most elegant and intelligent of 
the gallinaceous tribe of barnyard fowls, it is as 
true that thej- are not generally liked by farmers, 



practiced in secret. Yet among those who do 
breed them pure, as much care and intelligence 
is bestowed as in England itself. The eggs and 
flesh of Game fowls are among the most delicate 
food of any of the gallinaceous tribe, and many 
fanciers keep them solely for the sake of the 
flesh and eggs. Their size is medium, the weight 
of mature birds varying from four to six pounds. 
The varieties are numerous, and there are many 
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on account of their pugnacious dispositions. In 
fact they can not be kept with other breeds, 
since they at once master and drive every other 
male bird away. Hence they must be kept separ- 
ate, this rule will follow with all pure breeds. If 
to be bred pure, breeds must be kept separate. 
With game fowls however, males of other breeds 
will seldom mix with game hens, since the male 
bird of games never allows an approach of others 
to his flock. In the United States the same care 
in breeding games is not generally followed as in 
England. Since public opinion and law is so 
strongly against cock fighting that it must be 



BLACK-BREASTED RED GAME. 

sub-varieties, often having but-a local celebrity. 
So the English, Irish, Malay, Cuban, Mexican, 
Spanish, all claim special celebrity, while in the 
South, the Georgian are held to be the most supe- 
rior, in point of plumage, shape, carriage, hardi- 
ness and courage, as they are generally admitted 
to be superior in the quality of the eggs and 
flesh. Among fanciers for the pit, the Derby and " 
Duck-wing games are regarded, as among the 
best of the games. The cut given above shows 
the Black-breasted Red Game cock and hen. 
The cocks of this breed, must have the feathers 
of the head dark red, inclining to orange ; the 
hackle clear orange-red to the very point of the 
feathers; the back, shoulder and shoulder coverts 
rich violet-red, the saddle orange-red, and the 
breast and tail a rich black, perfectly free from 
white. Red eyes denote pure blood. Lewis 
describes them as follows: The cock's hackle 
is striped underneath, but never above; the 
comb and wattles bright red ; the wings are 
of the same color in the upper part, and rich red 
chestnut in the lower, with steel blue bar across ; 
breast bluish black, with glossy reflections ; thighs 
-the same; tail greenish black, without much 
down at the roots of the feathers; legs are 
usually yellow in color. The hen should be of 
a rich partridge-brown, with red fawn-colored 
breast ; reddish golden hackle with dark stripes. 
The Duck-wing Game, as illustrated, is another 
of the breeds of the first class. There are yellow 
or birchen Duck-wings, but the pure Duck-wingir 
are considered to be the same as the Silver Grays, 
the blood being acknowledged purer, and it is 
claimed that they are finer, hardier, and better 
fighters than the others. Their character is 
given by Tegetmeier as follows: The cocks, to be 
correct in color, should have the hackle nearly 
clear white, with a very slight tinge of straw 
color, without any decided yellow tinge or dark 
streak on the feather. The saddle should be as 
nearly as possible the color of the hackle ; the 
breast a maroon straw; the shoulder coverts a 
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rich brass or copper maroon; the breast and 
tail pure black. The hens to match these cocks 
should have their necks of a clear silver, striped 
with black, the silver to go right up to the comb, 
but being a little darker above the eyes; the back 
and shoulder coverts a bluish-gray shaft of feather 
scarcely showing anydifEerence from the'restof 
the feather, any approach to red or pencilling being 
decidedly objectionable; the breast salmon color, 
of a nice, rich shade. Salmon Pile Games and 
Dominique Games, comprise the principal addi- 
tional varieties of Game Fowls, except those pre- 
viously mentioned. 

G.iNGLION. A natural swelling or enlarge- 
ment on a nerve. A painful tumor formed on 
the sheath of a tendon. 

GANGRENE. Mortification. An ulcer which 
produces the death of the part; this result is 
usually the consequence of very feeble health. 
Nutritious stimulants are to be administered. 

GAPE. In ornithology, the opening between 
the mandibles. 

GARDEN. An enclosed place or plat, where 
plants of any kind are carefully cultivated. Thus 
we have vegetable garden, fruit garden — generally 
applied to the cultivation of dwarf trees, berries, 
and small fruits — herb garden, flower garden, 
jandscape garden — used sometimes to designate 
places where landscape efEects are used in com- 
bination with carpet bedding, and dwarf trees, 
and shrubs. The term now-a-days is used gene- 
rally as applying to the vegetable garden, and 
flower garden, although it may be properly 
applied to all the special uses we have mentidned. 
' (See Gardening ) . 

GARDENER. (See Gardening.) 

GARDENING. The term gardening is used 
to designate the cultivation of culinary plants. 
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flowers, and the adornment of the landscape. 
Thus we have in special branches of these elegant 
and fascinating branches of agriculture, kitchen 
gardeners, who raise vegetables solely for private 
use, or, as in the case of large hotels, where per- 
sons are especially employed to grow the vege- 
tables daily prepared for the guests. Market 
gardeners are those who cultivate tracts of land 
for the daily markets of cities and villages. A 
gardener proper, as the term is now-a-days gene- 
rally understood, is one who raises flowers and 
vegetables for his own account, or for wealthy 



citizens, and includes the use of hot-beds, cold 
frames, green-houses, conservatories, and hot- 
liouses. The landscape gardener deals princi- 
pally with landscape effects in the building of 
ornamental walks, drives, roadways, rock work, 
bridges, lakes, ponds, water courses, and the 
planting and adornment of the same. The 
florist, to whom the term gardener may be cor- 
rectly applied, is one who d^evotes his time t& 
certain classes of flowering plants, for sale, and 
also to cut flowers and the making of bouquets- 
and floral designs. Their province is chiefly in 
the green-house and conservatory, strictly hot- 
house plants being rarely cultivated by them. 
The term is also generally applied to those indivi- 
duals and firms in cities, who make a specialty 
of selling fiowering and other plants, and to the 
making of bouquets and floral designs. Gardeh- 
ing is as old as history. The Lord God is stated 
to have planted a garden in Eden, Wherever 
civilization extends gardening early receives- 
attention, but high -art is never attained until 
wealth and refinement is fairly established. Eng- 
land, France, Germany, Austria, Holland, Bel- 
gium, and the United States, have more fine 
gardens, and higher art in gardening than 
all the rest of the nations and tribes of the earth 
together, and in the countries mentioned there ia 
more wealth and refinement than in all the rest of 
the world. As an aid in laying out a garden and 
in its economical working, we give an illustration 
of a garden as laid out by the editor (see cut), and 
plain practical directions so that no one need err. 
But the next thing is how to grow them economi- 
cally, and this can be accomplished in a well- 
drained soil, deeply tilled, heavily manured, and 
watered when dry. The drainage we suppose to- 
be good. If not, make it so by thorough drain- 
ing with tile, laid at least 
three feet deep. This may 
cost you sixty or seventy 
dollars, but it will be money 
well expended. It is one of 
the prerequisites in garden- 
ing. The deep tillage may" 
be accomplished by the aid 
of three horses, or, which is- 
better, three mules abreast. 
Each and every plat of this, 
garden may be manured from 
the main and circular road- 
way, and the watering may be 
accomplished by means of a, 
force pump in the center, and 
a hose. The hotbed— that 
sine qua non of every well- 
arranged garden — is placed, 
near the entrance at the South 
of the roadway. This will 
enable you to handle the sash 
and covers easily, and it will, 
besides, be near enough to the water so it may be- 
easily accessible for watering. In cropping a- 
garden, the deeper the tilth, the more manure 
may be applied; and this should always be thor- 
oughly decomposed if possible. If this is the- 
case, one hundred loads may be safely applied; 
to start with, and thereafter, from thirty to forty 
loads annually. But some of you may say: It is 
no easy matter to plow under one hundred loads, 
of manure. It is easy enough, however. Spread, 
evenly, forty loads over the surface and harro-sv 
thoroughly, then, with your deep tiller plow turn. 
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this m, a foot deep if you can. Spread forty loads 
more and plow six or eight inches deep. Then 
spread twenty loads of the finest manure on top, 
and in the spring before working the land, har- 
row it until the tilth is perfect. The other work 
should have been done in the fall. Upon a soil 
prepared in this manner you will not suffer from 
too much, or from a lack of moisture, and your 
principal waterings will have to be expended 
upon your rhubarb, asparagus, strawberries, let- 
tuce, radish, celery, and other moisture-loving 
plants, if you want these extra nice. One rea- 
son why a garden should be heavily manured and 
have plenty of water is, that the excellence of 
most vegetables consists in their succulence, and 
this can only be produced by forcing their growth. 
This, plenty of food, water, and good cultivation 
will always accomplish. No idle spots must be 
allowed in the garden. They will become har- 
bors for weeds. No useless fallows — the spaces 
between the rows are the fallows— no yearly rota- 
tion. The land must labor with a rotation each 
year— -thus, early radish, lettuce, turnips, beets, 
top-onions, carrots, spinach, and other quick- 
growing vegetables may be succeeded by sorts 
transplanted from the hot-bed, and also Toy the 
late corn, beans, and melons. The only rotation 
being to succeed fibrous rooted plants, when prac- 
ticable, with tap-rooted ones, and plants maturing 
their fruit above ground, with those bearing their 
fruit below; and plants loving a partial shade 
should be planted in such portions of the garden 
as will most easily ensure this. Pains should be 
taken also, to plant the taller growing vegetables 
so as to obstruct the view from the walks as 
little as possible, which may be accomplished, 
measurably at least, by the exercise of a little 
skill and forethought. As before stated many 
practical amateur gardeners object to the use of 
the plow in the garden at all, and with very good 
reason especially in a small place, but the use 
of the plow in preparing the land need not be dis- 
pensed with, since the cross-roadways need only 
be temporary paths, which may be made yearly, 
while the central portion of the garden is entirely 
filled up with perennial plants. The principal 
objection to plowing,- heretofore, has been that 
the spade would more thoroughly pulverize the 
soil than the plow. But with our present improved 
forms of plows, the pulverization is fully as com- 
plete as the ordinary spadesman will effect, and 
much better than an unpracticed one would 
accomplish. Within all the angular and circular 
surfaces, however, and wherever perennials are 
planted, nothing but the spade and other hand- 
implements may be allowed. Where space is 
an object, but little care need be required with the 
roadways, except the wagon way. This ought, 
if possible, to present a hard surface ; but if this 
is not practicable, ttie surface should be kept 
rounded, smooth and clean, as should indeed all 
the paths. This may be accomplished, principally 
with a good rake, by raking to the middle of the 
roadway from both sides. The great objection 
among farmers, to the kitchen garden is the cost. 
They dislike to spend thirty, forty, or fifty dol- 
lars a year upon an acre of land. But if they 
would reflect for a moment that this outlay will 
produce from two to five hundred dollars in pro- 
duce, the surplus of which, or that not needed for 
consumption in their own families, may be easily 
sold at good prices in the nearest village or city, 
if not, indeed, to their more negligent neighbors. 



the objection must cease; for there is no doubt 
that the, product of an acre of garden, well 
attended, will supply all the vegetables a large 
family will need, besides selling enough there- 
from to defray all the expenses of its cultivation. 
Hot beds and forcing houses are warmed either 
by fermenting manure or by fire heat, but for 
hot beds manure is the best. Hot beds for 
winter forcing should be about two and a 
half feet under ground and one to one and a 
half feet above ground. This will enable you 
to use from two and a half to three feet of 
manure. The principal crop for winter forcing 
is lettuce, which may be sown about' the middle 
of September, in a cold frame, covering with 
glass only during cold nights and severe storms. 
By the first of November it will be ready to prick 
out at a distance of two and a half inches each way 
in a hot bed, and from this time it may have a 
heat of from 50° to 70° Fahr. By the first of 
December it will be ready to transplant, the last 
time, at a distance of five inches each way. 'By 
taking out alternate rows, we leave one-half, if 
we now take alternate plants of the remaining 
rows, we have one quarter left which will be 
just five inches apart. Those taken out are 
transplanted in other beds at the same distance 
apart. By the first to the middle of January 
your lettuce will have completly filled the 
frames, when it should be cut, and, after 
renewing the heat with fresh manure, other 
lettuce should be planted therein, which has 
been brought forward for the purpose, as hereto- 
fore directed. By this means, after having 
matured the first crop, you will raise succeeding 
ones at intervals of about one month, but since 
some parts of your beds are colder than othei-s, 
it will not all come on alike, and with a little 
care, you can cut a regular supply, each day 
until it will grow in the open air. About January 
fifteenth to February first, radish may be sown 
in drills four inches apart, thinning to one-half 
inch in the row. These will be fit to pull in 
from thirty to fifty days. About the twentieth 
of February provision must be made for forcing 
cabbage, cauliflower, pepper, egg plant, tomato 
and cucumbers. The first two named must be " 
grown at a low heat like lettuce and radish; the 
others require a stronger heat say, 60° to 80°. 
The least frost will kill these latter plants, but 
if your lettuce, radish, cabbage, and cauliflower 
are slightly frozen, the bed should be covered 
up tight and kept dark until the frost is drawn 
out of them naturally. If light and air are 
admitted they are ruined, for it must be remem- 
bered that plants grown in this artificial man- 
ner are more succulent and tender than the 
same plants grown in the open air. Air 
must, however, be admitted to growing plants 
every day when it is not freezing, and care 
must be taken that the wind' -does not blow 
directly on the plant, by tilting the sash against • 
the direction of the wind. The beds are kept 
from freezing by covering with slough hay, 
straw, or mats. My practice is to use two thick- 
nesses of straw or reed mats, and about twelve 
to fifteen inches of prairie hay, varying it for 
extreme cold or mild weather. By these means 
I have grown lettuce when the thermometer has 
sunk as low as 27° below zero. It is sometimes 
necessary to keep the beds covered for days 
together, during cold storms. There can be no 
directions given which will enable a person to 
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force vegetables in winter with entire success. 
Practice must also come to our aid. What is 
essential is to Iceep them warm at the bottom, 
not to allow them to get chilled at the. top, and 
to give plenty of air when not too cold. Cucum- 
bers, melon, squash, etc., should be sown in pots, 
or on inverted sods four to six inches square. 
As soon as cucumbers show signs of running, 
they should be transplanted, one hill to each 
sash, and tomatoes, egg plant, pepper, etc., 
grown in the vacant spaces, pinching the vines 
from time to time to make them stocky and 
■ fruitful, and removing the other plants as they 
are crowded. Do not, in any event, allow them 
to become so. Once spindled, they can never 
after be made stocky and handsome. Tomato 
and egg plants sown in February, will require 
to be transplanted three times before the final 
setting in the open air, at two and a half, five 
and eight inches apart. Cabbage and cauliflower 
should be transplanted once at about three inches 
apart, and if they come on too fast, keep them 
cool; in fact, hardening plants for the open air. — 
that is, inuring them to the temperature in which 
they must finally grow — is one of the things that 
gardeners too much neglect. It is good practice 
to grow them slowly, and give plenty of air, and 
bad practice to grow them fast and harden sud- 
denly. Manure for hot beds should be turned 
two or three times, until fermentation is equal 
and the color uniform. It should not be streaked 
with gray, nor flre-fanged. In placing it in the 
frames, lay it evenly, throwing out hard lumps, 
patting it from time to time with the fork, to 
give it some solidity, and find the soft places. 
Six inches is the proper depth of mold for the 
generality of plants, except radish, which requires 
eight inchep. The frames above ground require 
to be banked with horse manure, even with the 
sash, and if your bed gets too cold the lining 
should be renewed. The best manure for hot beds 
that I have ever used is from the qity stables, 
where saw dust js used for bedding, and next, 
where oat strawls used. The most important 
plant for forcing, after lettuce, is parsley. It is 
treated precisely like lettuce, except that when 
once planted, the heat is kept up by relining, 
until the plant is exhausted. Another important 
article, near large cities especially, is mint (men- 
tha mridis). The roots are placed in the beds 
about the middle of February, by strewing, 
rather thickly;, upon five inches of soil and 
covering two inches deep, adding another inch 
just as the plants are coming up. In relation to 
sashes, six feet long by three feet wide, is a 
suitable size, but the great proportion of my 
sash are about eighteen inches square, contain- 
ing six lights of six by eight glass. These are 
fastened together by means of thin strips, by 
placing four sash together, making a sash six 
feet long by eighteen inches wide. Two of these 
sections, or eight sash, are equal to one of the 
previous size. After you are all done forcing 
your plants in the spring, you take the sash 
apart, and place single ones over boxes to fit, 
for covering cucumbers, melons and other tender 
plants. These sash however, will not do for 
winter forcing, but are admirable for general 
use. Drainage is so important a matter in con- 
nection with gardening that it must not be 
passed lightly over. If the soil is at all stiff and 
retentive, it must be underdrained in order to 
successfully cultivate vegetables; and it is best 



and cheapest done, all things considered, with 
tile. We will suppose that your garden land 
descends regularly to the east, but that in spring, 
and after heavy rains, it is wet from the perco- 
lation of water from above; in this case, if the 
drains are three feet deep, they may be placed 
thirty feet apart and should run directly up and 
down the slope, the grade being uniform to the 
bottom, that is, not steeper in one place than 
another. Tile of a caliber of two inches should 
be laid so that their ends may meet as nicely as 
possible. Pipe tile are the best, and collars are 
advantageous though not indispensable. My 
practice, where collars were not used, has been 
to spread two or three corn husks over the 
joints, which do not obstruct the packing of the 
earth and yet keep out silt which might enter 
before the earth was firmly impacted about them, 
besides which they leave scarcely any deposit 
from decay as does hay and other like material. 
The best soil for gardening is a deep, rich, warm 
sand. A good soil is a friable loam and the 
worst is a sfifE clay. Upon the latter, even if 
well drained, it is useless to attempt to raise 
early vegetables; one must content himself with 
the grosser and later crops. Three important 
considerations with the market gardener are, a 
warm, rich soil, nearness to market, and ample 
facilities for getting manure. Without the first 
he can not raise early crops; without the second, 
he can not get them to market in. good condition, 
and without the last, he can not cultivate suc- 
cessfully at all. In gardening it is not sufiicient 
that the land was manured last year. It must 
be manured this year as well, and the best 
manure is a compost, composed of every waste 
thing liable to decay about a city, a village or 
farm. Forty tons per acre each year of such 
manure will not hurt any land, and we know 
soils that receive and consume one hundred 
loads with profit, per acre, to the owner. 
GARDEN. LAVENDER. (See Lavender.) 
GARGET. This is an inflammation of the 
udder, and may attack the suckling females, of 
any farm stock, but is principally confined to 
cows and ewes, ft is not common that the en- 
tire udder is attacked, the inflammation being 
confined generally to one or two sections. There 
will be swelling, heat, pain and redness of the 
parts; the system will be generally disordered, 
and there will be loss of appetite, chills followed 
by fever, and a disordered state of the bowels. 
There will be loss of milk, it will be thick, lumpy 
and bloody. The inflamed parts at length sup- 
purate, break down, and in extreme cases there is 
a total loss of milk, and in any case if the inflam- 
mation pass into suppuration, the value of the 
animal is permanently diminished. In the early 
stage the persistent application of cold water, or 
hot water fomentations, will often remove the 
difficulty. The milk must be drawn often. A 
syphon is good. When the fomentation is dis- 
continued, the udder should be dried, and thor- 
oughly rubbed with one half ounce of powdered 
camphor and two ounces, each, of extract of 
belladonna, and lard oil, the whole thoroughly 
incorporated together. If the pain is great the 
udder must be supported with a cloth, with holes 
for the teats, and to be fastened over the back. 
If suppuration ensues and abscesses form they 
must .be freely lanced, the abscesses syringed 
with weak carbolic acid wator, and healed by 
applying an ointment composed of two drachms 
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of chloride of lime to three ounces of lard, thor- 
oughly mixed. If hard swellings remain, re- 
duce them with an ointment of one drachm of 
iodide of sulphur, and six ounces of.glycerine. 
In every case we ever had ending in suppura- 
tion, we have always found it cheaper, in the end, 
to fatten and sell the cow. 

GARGET-ROOT. (See Pigeon Berry.) 

GARLIC. Allim sepa. The cultivation of 
the garlic is of ^eat antiquity. The priests of 
Isis, in ancient Egypt, were forbidden to eat 
either garlic or onion. The Romans disliked 
garlic on account of its strong and disagreeable 
odor. The Greeks cultivated it extensively, and 
it was used freely by the poorer classes, and the 
Greeks of this day eat it freely. In Spain, Italy 
and other countries of southern Europe it is still 
eaten in a variety of dishes, and it is grown all over 
central and southern Asia. Its cultivation is ex- 
ceedingly simple. The cloves are planted in 
rows six inches apart, by the same distance in 
the row, and kept free of weeds. "When ripe and 
dry they are tied in bunches or strings and ex- 
posed for sale. In the United States garlic is 
seldom eaten, its use being almost wholly con- 
fined to medicine. 

GASTRJ<;UM. In zoology, the whole under 
surface of an animal. 

GASTRIC JUICE. The secretion of the 
stoniach, which, by dissolving fibrin, albumen, 
caseine, and nutritious matters, has the power of 
producing chyle, which repairs the waste of the 
body. It contains pepsin, and is sometimes acid, 
at others alkaline. 

_ GASTRITIS. This is the name applied to 
impaction of the third stomach in ruminants, 
also called stomach staggers and mawhound. 
It is the distention of the third stomach {omasum) 
with undigested food, and may be followed by 
congestion, and inflammation of the lining mem- 
brane extending even to the fourth stomach. 
The symptoms are, glaring eyes, madness, stag- 
gering, or even prostration by fits, at other times 
there will be stupidity, and paralysis of the 
hind quarters. The bowels will first be loose 
followed by the most obstinate constipation. 
Blood and water may be passed, with violent 
straining, and hard lumps may be felt on the 
belly over the stomach. Give as a sedative two 
drachms extract of belladonna, and one ounce 
of bicarbonate of soda, in a pint and a half of 
water, three or four times a day, allowing it to 
trickle down slowly, until the urgent symptoms 
are abated. After that give a quart of linseed 
oil every day until the bowels are freely moved. 
The form of Gastritis occasioned in the West, 
by cattle eating smutty corn in the fields, is 
attended with sluggishness, stupor and stagger- 
ing, orby wildness, delirium, and apparent blind- 
ness. The following is recommended by Prof. 
Gamgee, who investigated this disease in behalf 
of the United States Government. One pound 
Epsom salts, four drachms powdered aloes, two 
drachms powdered ginger, and one quart of lin- 
seed tea or corn meal gruel, aided by warm in- 
jections of a quart or two of lukewarm water 
every half hour, until the bowels are evacuated. 
If the bowels do not act freely by the second 
day, give one half drachm carbonate of ammo- 
nia, in a quart of linseed tea, repeated two or 
three times a day. Upon the return of the appe- 
tite, feed succulent food — roots and sweet hay, 
until the animal is entirely recovered. 



GATES. There are few more important con- 
veniences about a farm, and certainly compara- 
tively few farms that are as well supplied as they 
should be with free swinging gates, that will 
remain open without sagging. The cause of the 
sagging is from the settling of the post, or from 
its being drawn over out of the perpendicular 
line by the weight of the gate. This obviated, 
the construction of the gate is merely a question 
of taste and of the time or money to be expended. 
To prevent sagging, the posts should be large, 
set deep on a flat stone, and braced underground 
in the direction of the strain. The earth must be 
rammed hard, little by little, around the post. 
When great strain is expected, as in very heavy, 
long gates, a trench should be dug from the post 
at the heel to that at the latch end of the gate, 
and the two posts connected by scantling mor- 
tised into each post, six inches from the bottom, 
and again six inches from the top. Thus both 
posts are firmly united, and all sagging is pre- 
vented. If a gate is hung exactly perpendicular, 
it will turn freely in any direction and remain 
at rest whenever it is stopped. It is extremely 
diflicult, however, to so nicely adjust a gate that 
it shall always remain exactly true. Hence, 
various devices have been adopted to prevent 
sagging or getting out of line. A gate to be 
self-shutting must be hung with an inclination. 
If the turning point of the upper hinge is one 
and a half to two inches nearer the gate than the 
lower hinges, tlie gate will fall shut if not opened 
more than three-quarters of the semi-circle it 
describes in being fully opened. Thus if the 
hinges are three feet apart, and two inches out of 
plumb, a gate twelve feet long will rise at the 
latch end, eight inches in opening, thus working 
over ordinary drifts in a snowy country. When 
the fixtures may be had, all things considered, 
slide gates are most handy. The swing and slide 
gate is easy to handle and easy to make, so far as 
light gates are concerned. Patents were granted 
in 1863 upon this device, senselessly, if not crim- 
inally so, since this idea has been used in the 
West for forty years or more. The idea is sim- 
ply to set the posts, upon which the gate slides or 
turns, diagonally; connect the posts with pins 
where the top and bottom slat rests ; the gate may 
be pushed back part of the way, and then swung 
round as desired. Any farmer who is handy 
with tools, may, by paying attention to the hints 
given, construct rough gates for the farm. When 
ornament is desired, any good carpenter should 
be competent to perform the work. 

GEINE. The same as humus, geic acid, 
ulmin, humic acid. (See Humus.) 

GELATIN. That species of animal matter 
which forms jelly with water when cold. Isin- 
glass, glue, and size are representatives of this 
body in different states of purity. It abounds 
in skin, membranes, horns, and bones, but re- 
quires long boiling, at a high temperature, for 
its extraction. A very dilute solution is precipi- 
tated by infusion of galls, the product being 
leather. Gelatin is not capable of itself to sus- 
tain life. When moist, it runs into the putrefac- 
tive decay, yielding a fetid odor, carbonic acid, 
water and ammonia. It is a powerful ammoni- 
acal manure in this state, and is best economized 
in composts. Unboiled bones owe some part of 
their effects to the decay of their gelatin, which 
is present to the extent of thirty per cent. 

GELDING. A castrated animal. The act of 
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castrating. The most proper seasons are either 
the early spring months or those of the autumn. 

O-EMMA. A bud. Hence gemmiparous, 
bearing buds, or parts capable of development. 

GrENA. In zoology, the cheek, or part of the 
face between the eye and mouth. 

GENERATION. The production of life 
has always been a favorite study of scientific 
minds. All labor, however, to this end, has 
really added little to our knowledge of the 
genesis of life. The theory of spontaneous gen- 
eration has been a favorite, dogma with many 
superior minds, and yet, again, we have no real 
facts to support the theory. Hence it soon began 
to lose ground, and is now generally denied by 
scientific minds. The following" coiidensed 
arrangements of facts, as stated by the Chemist 
of the Department of Agriculture of the United 
States, some years ago, will illustrate how gen- 
eration may become active, as well as give some 
means of preventing generation, as in preserving 
substances necessary to be kept intact. (See 
also Fermentation and Fungi. ) In regard to the 
origin of yeast cells, for instance, we have to con- 
tend with the same conjectures and diversity of 
opinion as when accounting for the sudden 
appearance of millions of infusorise in stagnant 
water or in explaining the origin of intestinal 
worms. It has been stated that the yeast cells 
already existed in the juice of the living grape, 
and all other kinds of fruit able to yield ferment- 
able juice, such as apples, pears, blackberries, 
etc. These minute vesicles, it was said, might 
readily pass through filtering paper, but it is cer- 
tain that filtered jiiice of fresh fruit when exam- 
ined under the microscope, exhibits no solids, no 
organized ferment of any kind, but after two of 
three days apple or pear juice, for instance, will 
exhibit yeast fungi, and, at the same time begin 
to ferment. Hence the conclusion is inevitable 
that we have here to do with a spontaneous cell 
formation, called genefatio eguimca or oi'iginaria; 
that is, the yeast plant may, without the media- 
tion of a mother plant, originate in a liquid con- 
taining, besides water, sugar, dextrine, (gum,) 
and albuminous matter. The experiments of 
Schulze, Schwann, Pasteur, Schroeder, and 
Du'sch favor the idea that the germs of the yeast 
fungi are difEused in the air and water ready to 
germinate and multiply whenever a favorable 
opportunity presents itself, like the eggs of the 
infusoria which have actually been traced in the 
air, water, mist, and even snow. Profs. Worm- 
ley and Sullivant, of Columbus, O., have 
carefully determined that even with the most 
powerful microscopes, vision is limited to objects 
of about one eighty-thousandth of an inch in 
diameter. Now, some infusorise are not more 
than one twenty-four thousandth of an inch 
in diameter, and if we suppose that the ova of 
infusoria and the spores of minute fungi are no 
more than one-tenth of the linear dimensions of 
the parent organism, there must be an incalcula- 
ble amount of germs no larger than one two- 
hundred-and-forty thousandth or one one-hun- 
dred thousandth of an inch in diameter, wliich may 
appear in putrescible liquids, in far greater num- 
bers than the germs in atmospheric dust, visible 
by the aid of the microscope, would lead us to 
expect. Schwann established the experimental 
proof that when air is first passed through an 
ignited tube, before coming m contact with the 
solutions of sugar, containing besides some 



nitrogenous substances, no fermentation is 
excited. The same negative result is witnessed 
when the air is conducted through an apparatus 
filled with concentrated sulphuric acid (oil ot 
vitriol) or even a strong solution of caustic pot- 
ash, (Schulze) or even when filtered throurfi 
cotton-wool, (Schroeder and Dusch). ^'■- ^ 
Mohr makes some recommendations founded 
upon Schroeder's experiments, among which we 
will mention that the casks should be closed, 
after the wine has ceased fermenting, with a 
bung, through which passes an air-tight glass 
tube filled with cotton-wool. Thus the air will 
, be sifted of germs as it enters the cask upon the 
withdrawal of wine by the stop-cock. The fer- 
rnentation previous to that precaution is best con- 
ducted in casks closed by means of a glass tube 
bent like an inverted letter U, one leg of which 
is inserted through the perforated bung, while 
the other dips into water placed in a vessel. By 
means of this arrangement all the carbonic acid 
liberated during the fermentation passes out 
through the water and can easily be watched, while 
the air is prevented from coming in contact with 
the liquid, in the barrel. A layer of the heavier 
carbonic-acid gas on the surface of the liquor 
makes the exclusion still more complete and pre- 
vents the gathering of mold , (fleurs du mn) 
though the cask be not full. Without such an 
arrangement it is impossible to prevent the access 
of air and spores through the invisible openings 
and fissui-es in the sta^jes of the casks. On the 
other hand a slow oxidation seems desirable, 
to separate nitrogenous matter and to ripen 
and improve young wines, whilst the develop- 
ment of the bouquet in older wines seems 
to be promoted by the exclusion of air or oxy- 
gen. This gas, in fact, destroys it when brought 
infree contact with the wine. The germs'being 
destroyed by heat, chepaical agencies, or mechan- 
ically removed from the air, no yeast fungi are 
formed. From these facts, Appert's method for 
preserving different kinds of food may find its 
explanation. Milk, meat, and vegetables are put 
into tin cans ; these a^-e placed in boiling water 
and immediately hermetically sealed. Liebig's 
explanation is that the trace .of oxygen in the air 
that may still be present with the* food is at once 
taken up by some parts of it without giving rise 
to the formation of ferment at this high tempera- 
ture; while Schwann believes that by the destruc- 
tive influence of the heat on the germs of fungi 
and infusoria, the food is preserved. Thougt 
the old theory of spontaneous generation, even 
when limited to some of the lowest orders of 
vegetable and animal life, is daily losing ground, 
and the omne mum ex ovo has become me axiom 
with naturalists, still there remain yet many 
unsettled points in connection with this matter, 
which require further investigation. Thus if we 
take it for granted that, according to Gay Lus- 
sac's experiments, a few bubbles of oxygen gas 
obtained from chlorate of potassa at a high tem- 
perature induce fermentation (when admitted to 
grape-juice surrounded by an atmosphere of 
hydrogen or carbonic acid,) it must be admitted 
that in this case any vegetable germs must have 
been excluded, provided that those already pres- 
ent in the juice had been destroyed by boiling, 
and still fermentation took place; and if this be- 
so, were there no yeast plants present? It must 
also be remarked that in some of the experiments, • 
where the results appeared to favor spontaneous 
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generation a mercurial batli was made use of, to 
isolate the substances experimented upon. Pas- 
teur has since ascertained that mercury taken 
from the bath of any laboratory is itself loaded 
•with organic germs. He likewise found thafrthe 
contact of the atmospheric air with a fermenting 
liquor is primarily indispensable, only as being 
a vehicle for the germs of the various ferments. 
Vegetable organisms frequently collect as mold 
in saline solutions, and decompose them; also 
even in dilate sulphuric acid. They have never 
as yet been observed in solutions of chromic acid 
and chromates, whence these answer well for 
preserving brains and other highly albuminous 
anatomical preparations. A solution of tartaric 
acid will, even when left in tight glass-stoppered 
bottles, soon become turbid, and lose its acid 
taste. A microscopic examination will always 
trace the cause to a formation of mold which 
Iseds upon the aiiii. The so-called vinegar 
plant is a vegetaDle organism, and acts as a 
ierment when brought into dilute alcohol Same 
mineral waters containing Iree sulphuric acid, 
t-nd tasting strongly sour, are filled with vege- 
tat(le mold. Thermal springs of a very high 
tempera.ture are not exempt from vegetable 
productions. Even in poisonous liquids con- 
taining arsenic, etc., we find some species of 
fungi which flourish and multiply. Ehrenberg, 
the distinguished Prussian naturalist, who has 
devoted the greater part of his life to the study 
of infusorial life, is opposed to a generalh 
equiuoca.a.riA beUeves that infusorise are developed 
from eggs. He has described about eight hun- 
dred living species of these microscopic animals, 
T'.Mch swarm almost everywhere. They abound 
in co'j-ntless numbers even in the fluids of living 
and heh,lthy animals. Owing to the extreme 
lightness oi these beings we must not be sur- 
prised to learn of their transportation by storms 
over whole seas and continents. Ehrenberg 
believes that the baccilariae found upon some 
steeples at Berlin came originally from South 
America. In the Alps there is sometin <is found 
a snow of a blood-red color; it has been ascer- 
tained that this coloring matter is composed 
chiefly of a one-celled plant {Protococeus nivalis) 
of the tribe algce; and, what is most singular, 
when the snow has been melted for a short time 
so as to become a little warmer than the freez- 
ing point, these beings die because they can not 
endure so much heat! The effect of antiseptics 
in arresting fermentation may be differently 
explained according as we favor Liebig's or 
Schwann's theory. The former assumes that 
corrosive sublimate, arsenic, and creosote, unit- 
ing with the ferment, prevent the decomposition 
of it, and, in consequence, that of other organic 
bodies with which it is in contact. Schwann 
believes that these substances, acting as poisons, 
destroy the life of the previously described 
organisms, and that hence the metamorphosis of 
Tegetable substances is arrested by them. We 
must acknowledge that, notwithstanding the 
voluminous writings regarding the origin of 
many of the lowest forms of animal and vege- 
table life, it is yet a mystery, and that here fancy 
has as great scope as ever. The spontaneous 
change of azotized organic matter called putre- 
faction is most closely allied to the process of 
fermentation, being mainly characterized by the 
evolution of gases of a disagreeable odor, as 
ammonia, and sulphuretted and phosphoretted 



hydrogen. For this transposition of elements, 
moisture, and contact with air, are in the first 
instance indispensable. It was believed that the 
animalculae making their appearance in putres- 
cent substances constituted the primary agent or 
cause of decomposition; and even if more recent 
investigations have modified this view, it must 
be admitted that these minute animals hasten 
and intensify the resolution of the elements. 

GENKBATION, EQUITOCAL or SPON- 
TANEOUS. Being produced without known 
parents. Originating without apparent seed or 
germs. 

GENESEE OIL. A petroleum found floating 
on some of the waters of western New York, 
Ohio, Kentucky, etc. 

GENICULATE. Bent at a sharp angle, like 
the flexed knee. 

GENTIAN. A genus of highly ornamental 
plants; the roots of some afford fine bitters, 
especially the Oentiana lutea of Switzerland. 

GENUS. Plural Genera. In natural history, 
a distinct but lesser family of plants or animals 
which are grouped under one general name, and 
contains distinct species. 

GEODES. Mineral masses having a hollow 
center. 

GEODESY. The measurement of the earth's 
surface. 

GEOLOGY. Minerals as an agency in the for- 
mation of soils is an interesting study to the 
farmer. By it he may not only form a definite 
opinion as to the nature of the soil, by knowing 
what earths are produced by the decomposition 
of certain rocks, and the elements of which they 
were composed, and the study is interesting as 
showing the various agencies in nature used in 
the formation of soils, and especially in the for- 
mation of western soils. Hon. James Shaw, of 
Illinois, some years ago, when more actively 
engaged than now in studies relating to the soil 
and soil uses, in an address before the Illinois 
State Horticultural Society, well and accurately 
elucidated the subject of geology, as relating to 
the origin and formation of soil, the district of 
country referred to being rich in various strata, 
and in its diversity of soil. Speaking of that 
part of Illinois lying north of the old Siluria" 
beach, which crosses the State from a poin 
near Hampton, north of Rock Island, on tht 
Mississippi river, and passes eastward, a few 
miles south of Ottawa, bending up a little 
north of Morris, and passing on to the eastern 
line of the State, south of Chicago, says; The 
land north of this Silurian beach was compara- 
tively elevated table land at the time the coal 
deposits of the great coal basin lying south of 
this old beach were in process of formation. And 
there is evidence that over this comparatively 
elevated table land a great denudation has taken 
place. Some great force has worn off and swept 
away, from southern Wisconsin and Northern 
Illinois, a large amount of material, which has been 
deposited over the face of the country south and 
west of that elevated region. It is estimated by 
Prof. Whitney and other good geological authori- 
ties, that at least 300 feet has been denuded and 
carried away in the region of the Illinois and 
Wisconsin mounds. These mounds — Scales 
mound, the Blue mounds. Terrapin ridge, and 
the various elevated and island-like elevations 
left over the general level surface of that part 
of the State north of this old Silurian beach — 
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the Mer de Olace, or sea of ice. Inasmuch as 
snow is constantly being added to it, the volume 
and thickness of this sea of ice would soon become 
so great as to produce serious consequences if 
some safety valve was not found to afford vent 
to tlie pent up mass. The lower part takes upon 
itself a slow, almost imperceptible motion, and 
soon flUs the descending valleys with a stream or 
river of ice. As snow is added at the top, it sinks 
down to the bottom, and when it becomes ice, 
is drawn off, as rivers run out of lakes. This 
ice river flows slow, but is subject to all the laws 
of flowing water. It widens, it contracts, it 
deepens where the flow is slowest, and its motion 
increases where the mass passes over rapids. As 
it crawls down in its slow, irresistible motion, 
dirt bands are formed along its margins, stones 
and great masses of rock roll down upon it, the 
bottom and sides of the channel are grooved, 
planed and striated by the mighty power of the 
grinding, rubbing ice, and ^11 the material accu- 
mulated is carried eventually to the lower end of 
the glacier, and there dumped off in terminal 
moraines and huge piles of gravel, bowlders, and 
other drift materials. In the case of the Alps, 
the glaciers melt when they reach the plain and 
before they find the sea, and glacier-born torrents 
begin where the ice ends, and the materials borne 
thither by the, ice are further moved and assorted 
by the muddy, rushing waters which take their 
place. The struggle of the snow-flake has ended, 
and the struggle of the rain-drop now begins. 
Both are trying to get back to their mother, the 
sea. It is true the ice river flows inflnitely slow, 
but in comparison with the river of water it 
moves infinitely strong. The Mississippi, if it 
were a glacier instead of a water river, could bear 
upon its back bowlders and whole ledges of stone 
as readily as it now floats a feather or a saw log. 
What it lacked in motion, it would make up in 
the slow, irresistible and mighty force of its all 
grinding, all consuming procession. Such is a 
^■lacier in the Alps, and these glaciers are knead- 
mg certain parts of Italy over now as in past time 
they kneaded North America. Over the new 
Wrangell's Land and in Greenland the same forces 
of the ice are in active operation, only to a much 
greater extent. All upland Greenland is one vast 
mer de glace. But the Greenland glaciers, instead 
of melting in intermediate sunny valleys, push 
down into the sea itself, and after crawling along 
its bottom in the indenting bays and fiords, keep 
breaking off great masses, which float away in the 
deep blue waters until they are caught by wind 
currents and gulf streams, to be borne by them as 
icebergs and ice floes, whither the drift of the 
ocean carries them. And thus they float, until 
warmer seas cause them to melt in sunnier climes, 
and the floor of the ocean is strewn with their 
adhering dirt and stones. Certain iceberg paths 
in the sea already are accumulating at the bottom 
of the waters fields of bowlders and huge win- 
drows and beds of gravel and dirt. Baffin's Bay, 
Hudson's Bay, and other northern seas and bays 
thus become nests of icebergs, and these icebergs 
before reaching the water, were glaciers, and these 
glaciers, at their origin, were the arctic snows of 
Greenland. Thus Greenland, like all other polar 
and circumpolar lands, is shipping her bowlders 
and her gravel to the bottom of distant oceans, 
and these, at some time in the future eternities of 
God, will become the face of continents. But we 
will come down to the prairies of Illinois. Start- 



ing with the bowlders in the neighborhood of Lake 
Superior, we trace them south and west to the 
Missouri river. These crystalline sandstones, flame- 
colored granites and black-trap rocks, can be 
traced back to their parent ledges about the start- 
ing point. As we advance away from the parent 
ledges, the bowlders become smaller, and the drift 
materials towards the Missouri river are only 
gravels and drift clays. On seeing these curious, 
water-worn stones strewn over the face of the 
country, the most ordinary mind at once concludes, 
that they did not grow there, but were brought 
there from some other place. They are nigger 
heads, lost rocks, wanderers away from where 
they originally existed. They are entirely unlike 
any rocks outcropping round them, or in that 
region, and it is no great task to trace back the 
track over which they came. The world was 
lately excited over the Cardiff Giant, but men 
went to work and soon traced it back thousands 
of miles to its original bed in the gypsum 
quarries of Fort Dodge. In the same way they 
trace the bowlders back towards Lake Superior 
and Greenland, and could find the origin of each 
one if a few thousand dollars, or a large humbug, 
were involved. In some parts of Iowa these 
loose stones, from the size of a man's fist to that 
of a shock of wheat, lie so thickly strewn over 
the ground and accumulate round the margin of 
the lakes to such an extent, that in the one case 
parties might walk over them, stepping on the 
bowlders alone; and in the other, they have given 
rise to the superstition or belief in walled lakes. 
In looking over a field of these bowlders once 
upon a time, my companion, who was somewhat 
irreverent, exclaimed, that it seemed to him as if 
the devil, when he sifted the soils down out of 
his great sifter, had emptied with a jerk the 
accumulated stones over this particular field. If 
he had named the Creator, instead of his satanic 
majesty, I would have thought the comparison 
a good one. Now, I believe the ice cap which 
covers Greenland at the present time once 
extended down into the middle regions of North 
America. Agassiz, some years ago, demonstrated 
to the satisfaction of the scientific world, that a 
great ice cap did cover the drift regipns of the 
American continent. The carboniferous summer 
slowly ended, and the glacial winter as slowly 
came on. An entire change of the flora and 
fauna of these parts of the earth took place. 
Glaciers covered our land in every favorable 
locality. Seas of ice accumulated in the basins. 
Stones were torn away from the outcropping 
ledges: ledges were ground into sand and clay; 
motion took place in various directions; but the 
general movement was towards the south and 
west. As the climate again grew warmer, the 
ice cap slowly melted, commencing at the south 
and melting the ice towards the horth. Basins 
became filled with water, and lakes and seas 
existed, into which glacial-born currents of 
muddy water poured, and in which icebergs and 
floes floated, as wind or currents drove them. 
And we thus have the compound forces of the 
glacier, the iceberg, and the water torrent in 
vigorous operation. These causes, added to and 
coming after the peaceful agencies and influ- 
ences, spoken of in the early part of thesfr 
remarks, explain all that we see, while examining 
the drift formations, with which our Illinois 
rocks are covered. The peaceful causes which 
worked before the drift have also worked since 
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the drift period, and produced some of the later 
phenomena observable. On ^ages 393 and 
398 will be found a geological map of Iowa, 
Missouri, Illinois, Indiana, Ohio and Kentucky, 
and on pages 396 and 397 a geological map of 
Minnesota, Wisconsin and Michigan, which 
will present a fair view of the geological f oi-ma- 
tion of an important region of the great Missis- 
sippi valley,, comprising as it does the great 
grain, grass and stock region of the United 
States. The ejcplanation of the geological terms 
used are as follows : 

Alluvinm. Deposits of earth, sand, gravel, and other 
transported matter, made by rivers, floods, or other 
causes, upon land not permanently submerged beneath the 
waters of lakes or seas. 

Tertiary. The first period of the mammals, or of the 
cenozoic era. 

Cretaceous. Having the qualities of chalk; abounding 
in chalk. 

Coal Measures. Strata of coal with the attendant rocks. 

Subcarboniferous. Carboniferous formation, the series 
of rocks (including sandstones, shales, limestones, and 
conglomerates, together with beds of coal), which make 
up the strata of the carboniferous ase or period. The 
prefix Sub signifying under or below, and includes in the 
map the millstone grits. 

Devonian. Pertaining to certain strata which abound 
in Devonshire, Eng. ; of, or pertaining to their age or for- 
mation. 

Silurian. A term applied to the earliest of the Paloeo- 
zoic ages, and also to the strata of the age. The strati- 
graphical and palseontological break at tbe top of the 
Water-lime making two great divisions of the American 
Silurian, Upper and Lower. 

Metamorphic. Pertaining to, or exhibiting, certain 
changes which minerals or rocks may have undergone 
since their original deposition. 

Triassio. Pertaining, or corresponding to the saliterons 
beds or new red sandstone of Great Britain. 

Bozoic— Azoic. The age preceding the existence of 
animal life, or anterior to the Silurian. 

Igneous. Resulting from the action of fire; as lavas 
and basalt are igneous rocks. (See also article Soils.) 

GERANIUM. Geraniums have come to be 
as indispensable bedding and decorative plants, 
as they are beautiful in their variety of rich 
bloom, in the garden and green house. They 
are now broken up into so many ornamental va- 
rieties, single, semi-double and double, and in the 
rich variety of coloring of the leaves, or in grate- 
ful odor of some of the scented leaved varieties, 
that there is now a broad field to choose from. 
Their ease of cultivation, adaptability to many 
soils — liking best, however, a rich, rather porous 
loam — has rendered them universal favorites 
with the masses, either for summer or winter 
bloom. At the time of frost they may be taken 
up, heeled in, in boxes, and kept over winter in 
a light cellar that does not freeze, and the next 
spring, after all danger of frost is over, set out 
in the border, to again bloom through the sum- 
mer. When taken up they should be cut back, 
fully half the wood, — sometimes more — being cut 
away. During the winter they should have but 
little water, only just enough to keep the soil 
about the roots from becoming completely dry. 
Those intended for winter blooming, should be 
taken up about the first of August, cut back to 
within three or four inches of the earth, carefully 
potted, and watered until they make new wood, 
and then be removed to the house before frost. 
A better way, however, is to strike from cuttings, 
early in the spring, and by pinching back, m_- 
duce a stocky growth for winter blooming. The 
varieties now embrace every variety of shade, 
from white, through pink, salmon and red, to the 
deepest purple, and each year brings an endless 
variety, as candidates for popular favor. In 
speakmg of white geraniums, we may qualify 



the statement by saying that we have never seen 
a white that would retam its purity, in the open 
air in the f uU glare of the summer sun ; but when 
grown in the conservatory, or in partial shade, 
they retain their purity of color fairly well. 

GERM. The vital part or embryo. 

GERMEN. The seed vessel, ovarium. 

GERMINATION. The physical changes dur- 
ing the germination of seeds has long been a 
careful study by students of vegetable physiology. 
In the germination of seeds heat, moisture, and 
air are requisite. As each species of plants have 
their zero at which they are killed, so each has 
its temperature at which it germinates most 
kindly. Thus the glacier produces a so-called 
red snow, from minute species of algoe, which 
grow at far below the freezing point, and are 
killed when the temperature is raised to the 
melting point of snow. To plants flowering in 
extreme cold succeed vegetation flowering almost 
as soon as the frost is out of the ground. Next 
come hardy plants that endure the frosts of our 
severest winters, and start into life with the first 
warm days of spring. Half hardy plants follow 
still later, and tender plants do not begin to 
grow until all danger of frost is over, to be again 
cut down with the first frosts of autumn. The 
pea requires forty to fifty degrees of sun heat 
for its vegetation ; corn, fifty to sixty degrees, 
and cucumbers sixty to seventy degrees as the 
lowest heat at which they germinate. The range 
for plants, hardy and tender, beine from about 
84° to 140° as the lowest germinatmg heat, and 





Fig. 1. 



mg. 2. 



the highest degree of sun, they will bear. Added 
to this, moisture at the roots must always be 
present. Indeed, many plants can not exist in 
a dry atmosphere at all. Some plants, as many 
northern ferns, require a moist, cool heat, and 
also shade, while tropical ferns, as well as many 
other tropical plants, require not only a high 
heat, but an atmosphere constantly saturated 
with moisture, or nearly so. And most of them 
require a strong heat, hence the necessity of 
artificial houses for their propagation and care, 
in the temperate zone. !m the article Botany, 
the germination of the acorn is illustrated. The 
two lobes of the fruit do not perform the office 
of leaves as in the bean, but nevertheless serve to 
nourish the young plant. Above we illustrate, 
Fig. 1, the growth of the young maple. Here 
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the two cotyledons escape from the shell, change 
color and become the first pair of leaves, of the 
plant, or seed leaves as they are called. The 
radicle, in its first growth, sends out the root, 
which pierces the soil, and the plumule (the 
bud above the leaves), puts forth true leaves. 
Fig. S shows the process of growth, the young 
rootlets, feeding from the soil, and the true 
leaves elaborating the sap furnished. It is now 
a true and independent plant, which in process 
of time will, if no disaster happens to it, form one 
of the monarchs of the forest. Fig. 3 shows the 
seed of wheat in the process of ger- 
mination. Here the seed remains in 
the earth and, by its change and decay, 
nourishes the plant until its roots can 
draw nourishment from the soil. The 
starch of the grain (a) is chemically 
changed to this end as in other seeds, 
and as in all the grasses, the radicle 
strikes root, and the spire rises, inde- 
pendently of the seed, above ground 
to elaborate the juices sent up by the 
root. Prof. Poey, in an article on 
Meteorology as Applied to Agriculture, 
some time since collected a mass of 
information from the most eminent 
investigators, at home and abroad. 
From this we condense the foUpwing inter- 
esting data in relation to the vital forces of plants: 
From the highest antiquity innumerable theories 
have been proposed explaining the vitality which 
precedes the development of the germ, the repro- 
duction and organization of living beings, animal 
and vegetable. That action has been successfully 
attributed to an entity, a principle, an agent, or 
a force, acting on organic matter exteriorly or 
interiorly, or in both cases at the same time. 
Prof. Joseph Henry, deceased, and during his 
life secretary of the Smithsonian Institution, 
thought that vitality is a directing principle and 
not a mechanical power, the expenditure of 
which does work. This principle, as an engi- 
neer, directs the power which is given out when 
a part of the oxygenized molecules runs down 
into inorganic matter, namely, carbonic acid ^nd 
water, etc. By the term ruijniug down he means 
to indicate the passage of molecules from a state 
of less chemical stability to one of greater, which 
is the case in the passage of organic matter into 
inorganic matter. It is well known that organic 
matter is in a very soluble condition, while car- 
bonic acid and watei-, into which it passes, pos- 
sess a high degree of stability. Dr. William B. 
Carpenter believes that what the germ really 
supplies is not the force but the directive agency; 
that rather resembling the control exercised by 
the superintendent builder who is charged with 
working out the design of the architect. The 
vital force which causes the primordial cell of 
the germ first to multiply itself, and then to 
develop itself, is directly and immediately sup- 
plied by the heat which is constantly operating 
upon it, and which is transformed into vital 
force by its passage through the organized fabric 
that manifests it. Thus heat, acting through 
the germs, supplies the constructive force or power 
by which the vegetable fabric is built up. There 
is evidently in this hypothesis of Dr. Carpenter a 
double error of idea and of facts. If the germ 
supplies not the force, but the directive agency, 
how can the force-heat supply to the germ the 
constructive force necessary to baild up the vege- 



table fabric, unless the germ m itself could par^ 
take of the forct of that heat? It would be, in 
other terms, a force acting on another force 
without the latter being influenced by the first 
force. It is, in one word, an impossibility. As 
to the question of fact, the production of heat m 
the germ is, from its origin, at the same time, a 
cause and an effect, consequently it can not be the 
primary cause of its development. , The decom- 
position, for example, of the carbon from the 
grain and its reconstruction in carbonic acid can 
not take place without a chemical action and 
a reaction, which, in both circumstances, produces 
heat. Which is the force that precedes here; is 
it the chemical, or the calorific action ? We could 
just as well say that the cliemical action is the 
constructive force of germs, and in that case we 
should come near the running down of Prof. 
Henry, which is nothing but a purely chemical 
operation. That which proves the non-identity 
between the vital force and heat, electricity or 
magnetism, is the experiments of Dutrochet on 
the circular movement of the sap in the cellules 
of the chara. He found that heat and electricity 
act on the circulation of the ehara in the same 
manner as other forces called exciting, in dimin- 
ishing its velocity. Causing it to cease altogether, . ' 
and establishing it anew. But the magnetic 
force, even when it is prodigious, does not exert 
any influence. From this, Dutrochet concludes 
that no relation exists between the vital force 
which produces the circulation of the chara, and 
that of heat, electricity, or magnetism. Dr. 
Joseph Le Conte has published ideas very similar 
to those of Prof. Henry, with which he was 
acquainted before the issue of that gentleman's 
memoir, though he has made no mention of it. 
He advances the idea that the composition of the 
carbon of the seed and its combination with the 
oxygen of the air, to form carbonic acid, sets 
free a force by which germination is effected, 
and which suffices to organize the rest. By the 
formation of carbonic acid, he says, the seed 
loses weight, and decomposition and loss of 
weight is absolutely necessary to develop organ- 
izing force — the loss of weight beings in fact, the 
exact measure of that force. If an insoluble food 
be found capable of conversion into soluble form 
without loss of carbon, then germination of the 
seed might take place without loss of weight, by 
the direct conversion of the heat into vital force. 
Other authors, as Newport, consider light as the 
primary source of all vital and instinctive power. 
Fowler thinks that not only vitality has correla- 
tion with all physical forces, but it is the artist 
of its own cause. Paget advances that every 
impregnated germ has in itself, and in the pro- 
perties with which it is endowed, the power to 
develop itself, according to a law, into the perfec- 
tion of an appropriate specific form, when the 
germ is placed in favorable conditions. Of its 
action, he says, we may specialize it as the germ- 
power, in consideration of its having its apparent 
origin and intensest action in the germ. The great 
doctrine of con-elation and equivalency of 
physical forces, as applied to vital forces, is not 
yet clearly understood. We mijst first bear in 
mind that the laws which preside over vital 
phenomena, moral or social, differ from the laws 
of physical and cosmological phenomena only in 
a higher de^ee of complexity, always increasing 
from nutrition to innervation and intelligence. 
They are only less and less simple, less and less 
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general, and more and more subordinate to the 
action of # suitable medium. But these three 
orders of laws, physical, vital, and social, are by- 
no means identical,, and there is not even a grada- 
tion, nor an insensible transition from one to the 
other, as Darwin has supposed in his series of 
animals andvegetables. The elementary proper- 
ties of matter, according to circumstances, mani- 
fest themselves everywhere simultaneously, 
obeying the universal law formulated by Auguste 
Comte, of the equivalence between the action and 
reaction, the manifestation of one exciting the 
manifestation of the other or of many others of 
the same kind. This law is already fore- 
shadowed, and it is the one which we study to- 
day under the name of the law of the conserva- 
tion, correlation, and equivalency of forces, or of 
the mechanical equivalency of heat, etc. 
Experience shows us to-day that from all the 
bodies which form the inorganic world there 
are but four principal ones which enter as 
integral parts of the weft of living beings, and 
these are oxygen, hydrogen, carbon, and nitro- 
gen. But the fact that living beings are only 
formed of cosmical elements leads us to an 
important view in philosophy, that vital force is 
inunanent to organized matter and inherent to 
the elements which enter its composition, on the 
same ground by which gravitation, heat, etc., are 
inherent. One objects in vain that in the vitality 
of the germ the physical or chemical elements 
introduced in organic combination acquire new 
properties which they did not possess previously, 
as in the case of sulphuric acid, which shows 
properties different from those which belong to 
oxygen and sulphur. This objection would 
stand good if the new compound, sulphuric acid, 
should manifest properties different from the 
chemical one. But it is only a transformation of 
the elements into another chemical element more 
complex. The same, the elements susceptible of 
organization, show but equal vital properties in 
the transformation into other vital elements more 
, complex and less unstable to form vegetable and 
animal organisms. Consequently, we can not 
say, as Dr. Carpenter would do, that heat is 
transformed into vital force by its passage 
through the organized fabric. MuUer has very 
well shown that in the germ the force of evolu- 
tion reaches its. highest power; the nearly 
microscopic impregnated ovale becomes a body 
considerably larger; when it leaves the bosom of 
its parent the evolution is much less rapid; it is 
still less from infancy to puberty; at the adult 
state evolution arrests itself, and only makes up 
its own losses, and finally it ceases to compensate 
these losses; organic degeneration commences, 
until it becomes an in^possibility to be, according 
to the philosophic expression of Pontenelle. As 
observes LittrS, this evolution can be well 
represented by the curve of a projectile, whose 
movement is most rapid at the moment of 
departure, decreases gradually, and ends by 
stopping altogether. As the force of projection 
has space for its domain, and the projectile is 
aimed at a certain point, the force of life has 
time for its domain, and the germ is aimed at a 
certain term of duration. The duration of life is 
further subjected to the physical laws which 
govern our projectile; for it is an axiom in 
physics that movement once begun would last 
forever if it were not at last destroyed by the 
resistance it encounters. The vital force or the 
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life also would last indefinitely if it were not 
destroyed by its resisting medium. This medixim 
is the molecules which are constantly added to 
and taken from the organism, and which consti- 
tute nutritionin the double motion of composition 
and decomposition, thus oftering to us the true 
definition of life. But this medium bein^ double, 
that of the cosmological world affects principally 
our physical organization, and the othei in the 
social world influences principally oui moral 
nature. So the cause of natural death is the 
resistance of the molecular medium. The source 
of life is also the source of death. Of the three 
fundamental activities of matter, nutrition, 
mobility, and sensibility, a great number of 
living beings, such as vegetables, do not possess 
the two last, and stiU die by natural death. The 
phenomenon of natural death is then exclusively 
affixed to the phenomenon of life by the move- 
ment of composition and decomposition which 
constitutes nutrition. It may still, be objected 
that if vitality consists in the immanence of 
organic matter itself, why does not life spring 
from all the possible combinations of that matter. 
It is in this capital question that the immense 
influence of the medium on the development of 
the germ is shown by the following solution: An 
isolated inorganic molecule does not manifest 
certain essential. properties; for example, does not 
show any electric or magnetic action unless it is 
placed beside another molecule, under the con- 
ditions of influence and reciprocity necessary to 
those effects. Similarly, in the state of isolation, 
another molecule will not seem to own any 
affinity of combination without the required 
contact, immediately on which the chemical 
action appears. It is exactly what happens with 
the isolated organic molecule, which will not 
develop its vital forces unless it be placed in a 
convenient medium for this new manifestation. 
The duality, says Littr^, brings in evidence 
properties immanent to matter, and does not 
create thetn. In the supposition of Dr. Carpen- 
ter, the germ would have created a new force, at 
least a new property, by the transformation of" 
the calorific into vital force. The principle of 
the transformation of forces was not thoroughly 
well understood by a great number of philoso- 
phers, for, strictly speaking, there is no trans- 
formation of forces, but a dynamic equiva- 
lence of all the various forces of nature. 
The properties of life are essentially chemical, 
as they consist in a continuity of composition 
and decomposition, the same, at the moment 
when any chemical combination takes place, a 
change happens analogous to life. The only 
difference is, that in chemical action the phe- 
nomena are instantaneous, and the body becomes 
again completely inert, while in every organism 
it renews itself as long as the movement of com- 
position and decomposition lasts. All organized 
bodies placed in a suitable medium present the 
double movement which characterizes life, by 
the increase (nutrition) and decrease of its ana- 
tomical elements. So the vital force is not a 
cause; it is, on the contrary, an effect, a modus ' 
operandi, an immanence, in one word, the law 
of organic matter, as universal attraction is an 
immanence and the law of inorganic matter. 
The phenomena of vitality are therefore but 
properties of tissue, which are reproduced after- 
ward in each anatomical element. In fact Ufe 
seemingly complex, is yet in reality simple. 
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GESTATION. The gestatory term in quad- 
rupeds is much regarded by their bulk. In the 
elephant it is about 30 months, in the camel 
ibetween 11 and 13, in the mare and ass the same. 
According to the observations of M. Teissier of 
Paris, in 583 mares, which copulated but once, the 
shortest period was 387 days, and the longest 
419; making the extraordinary difference of 33 
days, and of 89 days beyond the usual term of 
11 months. The cow usually brings forth in 
a,bout 9 months, and the sheep in 5. Swine 
lusually farrow between the 130th and 140th 
day; being liable to variations, influenced appar- 
ently by their size and their particular breeds. 
In the bitch, on the contrary, be she as diminu- 
tive as a kitten, or as large as a boarhound, 
pupping occurs on or about the 63d day. The 
cat produces either on the 55th or 56th day. The 
true causes which abridge or prolong more or 
less the period of gestation in the females of 



kept as a breeder it is better that she drop her 
first colt at three years old, and then rest one 
year, so as to produce the next colt at five years 
of age, and yearly thereafter; and since the mare 
goes with young eleven months, care must be 
taken that she does not go over the first heat 
before being again served. Most mares will 
receive the horse on the ninth or tenth day 
after foaling, and this period should never te 
allowed to pass • over without her being shown 
the horse. Some of these results do not alto- 
gether coincide with the results of observations 
in England, where, for example, July, the sea- 
son of copulation for the cow, is considered too 
late. That period would produce late calves in 
the following year. November is stated to be 
the best season for the ewe ; for the black-faced 
ewe it is, but for the Leicester, and, in 
many situations, for the Cheviot ewe, it is a 
month too late. The duration of the power of 
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quadrupeds, and of the incubation of birds, are 
yet unknown to us. Many persons are also 
unacquainted with the proper age for reproduc- 
tion, and the duration of the power of reproduc- 
tion, and other conditions even of the" domesti- 
cated animals. It can not, therefore, but be 
interesting to find in the following table the 
results of observations made on this subject 
by the best ancient and modern naturalists. 
The development of the reproductive powers of 
farm animals differs widely, both as to the age, 
when they begin to breed, as well as their time 
of carrying their young. The sow will breed at 
one year old, the period of gestation being 113 
days. The ewe breeds at fifteen months, and 
carries the yodng 153 days. The cow will breed 
at two years old, and if well kept may be put to 
the bull at fifteen months of age, since she car- 
ries young nine months. The mare is usually 
not bred until the age of four years, but if to be 



reproduction accords with our experience as 
respects the mare and stallion; but 13 years of 
age for the cow, and 8 for the bull, is too.young 
a period for old age in them, fine animals of 
both sexes, of a valuable breed, havitig been 
kept in- a useful state to a much greater age. I 
have seen a short-horn bull in use at 13 years, 
and a cow of the same breed bearing calves at 
18; but if the ages of 8 and 13 respectively refer 
to the usual time bulls and"' cows are kept for 
use, the statement is not far from the truth. 
From some carefully collected and very exten- 
sive notes made by Lord Spencer on the periods 
of gestation of 764 cows, it resulted that the 
shortest period of gestation, when a live calf 
was prpduced, was 330 days, and the lo^gest 313 
days, but he was not able to rear any calf pro- 
duced at an earlier period than 343 days. From 
the result of his experiments, it appears that 314 
cows calved before the 384th day, and 310 calved 



GIRDLER TWIG 



403 



GLOMERATE GLAND 



after the 385th ; so that the probable period of 

festation ought to be considered 284 or 385 days, 
'he experiments of M. Teissier on the gestation 
of cows, are recorded to have given the follow- 
ing results. 31 calved between the 240th and 
270th day, the mean time being 359^ days; 544 
calved between the 370th and 399th day, the mean 
time being 383 days; 10 calved between the 
299th and 331st day, the mean time being 303 
days. In most cases, therefore, between nine 
and ten months may be assumed as the usual 
period; though, with a bull-calf,, the cow has 
been generally observed to go about 41 weeks, 
and a few days less with a female. Any calf 
produced at an earlier period than 260 days must 
be considered decidedly premature, and any 
period of gestation exceeding 300 days must also 
be considered irregular; but in this latter case, 
the health of the produce is not affected. Mr. C. 
Hilliard, of Northampton, Eng., states that the 
period of gestation of a cow is 384 days, or, as 
it is said, 9 calendar months and 9 days; the 
ewe, 30 weeks; tl>e sow, 16 weeks; the mare, 11 
months. The well-bred cattle of the present 
time would seem to bring forth twins more fre- 
quently than the cattle did fifty years ago, prob- 
ably the result of better care and feeding. The 
males of i all animals, hares excepted, are larger 
than the females. Castrated male cattle become 
larger animals than entire males. 

GIBBOSE. Irregular, humped. 

GIBBOUS. Protuberant, convex. 

GIDDINESS. (See Epilepsy.) 

GILL. The quarter of a pint. 

GILLS. These organs in fishes answer the 
purpose of lungs. The plaits under mushrooms 
of the genus agaricus are called gills. 

GIN. Distilled spirit, flavored with juniper 
berries. In machinery, an arrangement for 
tearing green seed cottonwool from the seeds. 
It consists of a cylinder closely set with saws, 
which pass through a grating in an inclined 
side-hopper, and thus drag off portions of wool, 
which are conveyed half round the cylinder, 
and then cleared o£E by a revolving brush, while 
the freed seeds slide through to the bottom of 
the hopper and escape. (See Cotton.) It is also 
a machine used for raising great weights, driv- 
ing piles, etc. It usually consists of three long 
legs or spars, which support a pulley at the top, 
round which a i'ope is passed for elevating the 
weight. 

GINGER. Zingiber officinale. This plant is 
a native of Hindostan, but also cultivated in the 
West Indies, in China and other warm coun- 
tries. The root is a rhizome, similar to that 
of the flag; perennial, but the leaves annual. 

GINGLTMUS. The hinge joint in animals; 
as the knee and elbow. 

GINSENG. Amlia quinquefolia. The root 
is fleshy, from one to three inches long, and about 
as thick as a finger, of a yellow color, and some- 
what resembliig in flavor licorice. The plant is 
an herbaceous perennial, growing abundantly in 
the hilly and woody regions of the Northern, 
Middle and Western States, where it is gathered 
for shipment. 

GIRDER. In architecture, a principal beam 
in a floor for supporting the binding or other 
joists, whereby their bearing or length is les- 
sened. Perhaps so called because the ends of 
the joists are enclosed by it. 
■ G^IRDLEB TWIG. (See Twig Girdler.) 



GIRDLING. (See Wringing) 

GIZZARD. A strong muscular stomach in 
birds, for the purpose of grinding their food 
with pebbles. It answers the place of teeth. 

GLACIERS. Immense masses of ice pro- 
duced from the snow of mountains occupying 
the valleys of Switzerland and countries equally 
elevated. In geology, the study of glaciers is 
peculiarly interesting; many are ten to fifteen 
miles long by two broad, and from three hun- 
dred to six hundred feet high. (See Geology.) 

GLAND. In anatomy, organs such as the 
liver, spleen, etc., which consist of an immense 
development of blood vessels, and secrete a pecu- 
liar fiuid, as bile, urine, etc. They are often mi- 
croscopic, as the mucous glands of the intestines, 
and Peyer's glands. Sometimes they receive the 
specific name of the secretion they produce, as 
mucuous glands, sebaceous glands, lymphatic 
glands, etc. In iDotany, small lumps near leaves, 
or oval spots on the trunks of trees; they are un- 
important except as a means of recognizing spe- 
cies. 

GLANDERS. (See Farcy.) 

Glass. That used for conservatories should 
be of the greatest clearness. The nature of the 
substance differs with the kind of glass, for 
flint glass is a mixture of sand, red-lead, and 
fourteen per cent of potash. Crown, or window 
glass, contains soda, with sand and lime. The 
^silicate of potash or soda in these cases is very 
insoluble, and the effect produced can not be con- 
siderable unless a large dose is added. Pounded 
feldspar would form as good a manure. The 
pounded refuse is also used by glass-makers, and 
called cuUet. The- finest powder is used in mak- 
ing sand paper. Glass may be converted into 
soluble silicate of potash by fusion with its 
weight of potash or soda in a crucible. 

GLAUBER'S SALT. Sulphate of soda. A 
saline purge used for horses and cattle. The 
dose is one quarter of a pound or more. 

GLAUCOLITE. A mineral, containing four 
and one-half per cent potash, with silica, alumina, 
and eleven per cent lime. 

GLAUCOMA. A disease of the eye, in which 
it becomes of a bluish color. 

GLAUCOPIS. A genus of passerine birds. 
Some of the species have wattles at the root of 

GLAUCOUS. Sea-green, like the cabbage- 
leaf, having a light, bluish tint. 
GLEANING. Collecting the refuse of the 

GLEJBE. A tract of land belonging- to the 
church. 

GLEDITSCHIA. (See Locust.) 

GLENOID. The articular cavities of bones. 

GLIADINE. A name given by Taddei to the 
portion of gluten soluble in alcohol. Albumen. 

GLIRES. The Linnean name for Bodentia, 
from glis, a dormouse. 

GLOBULAR. Spherical. fffoJos«, resembhng 
a sphere or globe. 

GLOBULINE. A rather indefinite term used 
by botanists to describe spherical particles in 
plants, whether they be of coloring matter or 
starch. In physiology, it is the white albumin- 
ous substance forming the interior of the blood 
globules. , , , . ^ 

GLOMERATE GLAND. Any gland which 
discharges at once into a duct without havmg 
any cavity. 



GLUTEN 



404 



GLOMEBULrS. A small capltulum, usually 
axillary, an old name for an inflorescence. When 
many branches terminate by little flower heads. 

GLOSS ANTHKAX. (See Blain.) 

GLOSSO. A prefix to muscles, nerves, etc., 
attached to the tongue. . 

GLOTTIS. The upper openmg of the wmd- 
pipe. It is protected with a membrane called 
the epiglottis. . , . 

GLUCINUM. The metallic base of gUmna 
a rare earth, existing in the beryl, emerald, and 

GLUCOSE. Grape sugar, starch sugar, sugar 
of diabetes, of honey. It is difficult to crystallize ; 
exists in fruits, young stems; is readily ferment- 
able; can be procured from starch by the action 
of dilute sulphuric acid and heat. It differs from 
cane sugar in containing more water. 

GLUE. Lat. gluten. Is prepared from the 
ehippings of hides, hoofs, etc. The refuse mat- 
ter of the glue-makers, according to Mr. Miles, 
is an excellent manure for turnips. 



GLYCERINE i 

macaroni and vermicelli. There is gener^r 
more gluten in the wheat of ^^^ ^^^™fr?wn i^ 
of cold; hence the excellence of t^iat frown m. 
the south of Europe for the ma'^'iff^W^l. 
mentioned. Gluten seems also to constitute thfr 
essential part of yeast. Its uses as a varmsn, 
aground for paint, etc., pointed out by Cattet.. 
likewise deserve attention. Gluten was discov- 
ered in 1743 by Beccaria, an Italian philosopher, 
to whom we are indebted for the first analysis of 
wheat flour. The number of plants containrng- 
gluten is very considerable. Proust found it iik 
acoms, chestnuts, rice, barley, rye, peas and 
beans, and in apples and quinces. ._He found it 
also in the leaves of the cabbage, cress, hemlock, 
borage, saffron, etc., and in the sedums; in the- 
berries of the elder, the grape, etc. ; in the petals 
of the rose, etc. Gluten has been shown to resem- 
ble albumen so closely that they can hardly be con- 
sidered as distinct principles. Gluten contain* 
nitrogen, and has, consequently, been called the- 
vegeto-animal principle, on this account. Ityielda 
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GLUME. The husk or chaff of wheat and 
grain plants. The awn k called an ai-ista. Olu- 
mostis, furnished with glumes. 

GLUTjEUS. The name of some of the mus- 
cles of the buttocks. 

GLUTEN. Lat. The viscid elastic substance 
which remains when wheat flour is wrapt in a 
coarse cloth, and washed under a stream of water, 
so as to carry off the starch and soluble matters. 
Gluten, when pui-e, is inodorous, insipid, tena- 
cious, adhesive, and elastic. It is insoluble in 
water, but soluble in hot alcohol. Itis also sol- 
uble in a dilute solution of potash. When kept 
moist and warm, it ferments. Gluten exists in 
■grains, and occasionally in other parts of veget- 
ables ; but it is a characteristic ingredient in wheat, 
eiving wlieat flour its particular toughness and 
tenacity, which particularly fits it for the manu- 
facture of bread, and for viscid pastes, such as 



ammonia, when subjected to destructive distilla- 
tion; and the vegetables which contain it give- 
out a peculiarly disagreeable odor during their 
putrefaction. M. Magendie, after feeding ani- 
mals upon different kinds of food, states that 
gelatine, fibrin, albumen, when taken singly, do 
not possess the power of nourishing animEus for 
any length of time; they always die. Th& 
reverse is the case, however, vrith gluten, upon 
which animals thrive well and long. 

GLTCERIA FLUITANS. Water fescue, an 
indigenous grass growing on the margins of lake* 
and rivers, resembling the water rice. 

GLYCERINE. A gelatinous body of a sweet 
taste. It acts as a base in fats and oils, which: 
are indeed salts of glycerine, stearates, oleates, 
or margarates, of that body. In soap-making 
the potash or soda combines with the oily acid, 
and separates the glycerine. 
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GLYCODEN. This is a term generally applied 
to animal starch, so-called, discovered by Vir- 
•ohow. He found it in generated liver and 
«pleen; also in diseased kidneys, brain granula- 
tions, and concretions of the prostate gland. 
He says such tissues assume a reddish-brown, or 
more rarely a dirty brovsrn violet color, where 
treated with tincture of iodine; when treated 
with oil of vitriol and iodine in succession, the 
^granulations acquire a green color, changing to 
;a dirty violet or sometimes blue. 

GLYCYRRHIZA. The generic name of 
'licorice. 

GLYCYRRHIZINE. Glycion. Sugar ex- 
tracted from licorice and some sweet woods; it 
tas the peculiarity of combining with acids and 
^asea. It is neither crystallizable nor ferment- 
«,ble. 

GLYPH, In architecture, a vertical groove 

GNATHIDIA. In ornithology, the lateral 
parts or rumi of the mandible or lower jajr, 



some mountainous sections of Europe and Asia, 
it is different. Large flocks are kept, not only 
for their milk, but especially for the manufacture 
of cheese. This is especially true of Switzerland. 
In Mexico and New Mexico large numbers are 
kept. In some portions of Texas, and in Cali- 
fornia, they are more or less found. In Alpine 
regions where subsistence may scarcely be had 
for cattle, the goat may eventually find a place 
in the United States. Such, however, has not 
yet been the case -vyith the exceptions named. 
Here and there a goat is kept about stables for 
their supposed (?) good effect on the health of 
the horses. Of the other varieties of goats in- 
troduced into the United States, at different 
times, there has been great confusion of names. 
Thus, it has been said, the Cashmere, Persian, 
Angora, and Circassian goats are the same, only 
modified by altitude where raised. This is 
undoubtedly a mistake. The foregoing cut 
exhibits the Cashmere goat. The Cashmere and 
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"Which are joined to the cranium behind, and 
meet in front at a greater or less angle. 

GNATHOTHECA. In ornithology, the horny 
, or cutaneous integument of the beak. 

GNATS. Insects of the family OulieidcB. 
Their bites are best treated with lard or olive oil, 
mixed with a little ammonia. 

GNEISS. A stratified primary rock, com- 
posed of the same materials as granite, but the 
mica is somewhat distributed in layers, which 
.give it a striped aspe'ct. The gneiss rocks are 
remarkably rich in metallic ores. 

GNOMON. The inclined rod or style on a 
•sun-dial, the shadow of which marks the time. 
Their elevation depends upon the latitude. (5no- 
monics is the art of constructing dials. 

GOAT. As a food animal, neither the com- 
mon goat or its kids are much esteemed in the 
United States. As for their milk, we seldom see 
them kept, except oncasionally for the use of 
invalids. la sis""' countries however, af in 



Thibet goats are the same, and in their native 
country are said to yield only about three ounces 
of the precious down per fleece, of which the 
costly Cashmere shawls are made. In France 
the introduction of the Cashmere goat in 1819 
did not prove profitable, the yield of down 
being too small. In 1832 a cross was made 
between the Cashmere and Angora goat, which 
brought the yield of down from three ounces 
to thirty-three ounces per fleece. In 1849 the 
first introduction of Cashmere goats was made 
into the South. Other importations into other 
States have followed, notably to New York 
and California. They are now found in nearly 
every State in the Union, principally through 
their crosses on the common female goat. They 
are hardy even in Wisconsin, yet they have not 
proved profitable to their owners, even in 
mountain districts, and their breeding has pretty 
much been abandoned, except in some portions 
of the South, Utah, and California. Above 
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is shown the wild species of the itnited States, 
Aplooerva Montanua, the Illustration being repro- 
duced from a cut of an animal captured in 
Montana. They are shy, seldom seen and 
scarcely ever captured alive, but seem well 
fitted to defend themselves against such car- 
nivorous animals as they may meet in their 
native haunts, yet it never fights if it be possible 
to escape by flight. 
GOAT'S BREAD. TrcuKypogonpratenm Sal- 



sify {T. porrif alius) is sometimes so called. 

GOLD. Gold coin may alwaj^s be proved, if 
any counterfeit be suspected, by its great gravity 
of 17.157. Pure gold has a specific gravity of 
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19.3; the reduced weight of i^ ..oin is due to 
the alloy. Aqua Regia is the solvent of gold^ 

GOLDEN ROBIN. (See O-fole.) 

GOLDEN ROD. Si/lidago virgcmrea. A com- 
mon weed, found on pocr neglected fields. 
Both the flowers and leaves produce a yellow 
decoction with water. 

GOLD OF PLEASURE. .Catmlina saiwa. A 
cruciferous small annual, bearing pale yellow 
flowers. It is cultivated like flax, prefers a light 
soil, and will yield two crops in the year ; the 
seeds yield a sweet oil, and -ripens in about 
ninety' days. Called also False Flax. 

GOLD THREAD. CopUs trifoUa. A small 
evergreen, indigenous to Canada and the Eastern 



States. It grows in dark, shady, Alpine swamps. 
The root is tonic. . ., 

GOMPHOSIS. In anatomy, a juncture 6t 
bones similar to that of the teeth in the jaw bone."> 
GONIOMETER. An instrument to measure 
the angles of crystals. 

GONTS. In ornithology, the inferior margin; 
of the symphysis (union of bones by cartilage, 
etc.) of the lower jaw. 

GOOSE. Armr. Of the eight sub-varieties 
of the goose family supposed to have descended 
from three distinct wild species, the common 
gray or white goose, the Bremen or Embden, and 
the Toulouse, are supposed to have come from 
the gray-legged goose (Anser feru^, still found 
wild in the north of Europe. The following is a 
condensed account of some of the principal breeds 
of geese generally disseminated. The Bremen is 
a large, pure white goose, with brick-red legs and 
bill, first brought to this country from Bremen, 
in Holland. In EnglaHd they are called Emb- 
den, from a town of the eaine name in Holland, 
where theirs were first obtained. They are said 
to be extensively bred in Germany and Jrussia, 
and probably Austria^ These geesf are very 
large, weighing from twenty-two to twenty-six 
pounds, live weight, and occasionally full thirty 
pounds when in high flesh, as 
seen at exhibitions, and though 
so large, they are well propor- 
tioned, hatdy, healthful, and 
vei'y showy. They are quiet 
and peaceable, and take on 
flesh very lapidly with extra 
feed. They also supply a su- 
perior quality of feathers in 
very large quantity. The fe- 
male lays about the same num- 
ber of eggs as the common 
goose, but usually commences 
much earlier in the spring. 
The Toulouse constitutes the 
third sub-variety, and was 
brought to this country from 
the south of France. It is dis- 
ting-uished from the common 
gray goose by the uniformity 
and constancy of its color, 
which is alike in both sexes, 
and darker than in the com- 
mon goose, and by its very 
large size being as heavy as 
the best bred Bremen. They 
are rather short-legged, have- 
round, compact bodies, and a 
large development of the ab- 
dominal pouch, which, in the 
common goose, is a mark of 
considerable age, but comniences its appeai*- 
ance in this variety when but a few months old. 
Like the Bremen, they lay early in the spring;, 
are very quiet, fatten readily, and have excellent 
flesh. Our common geese cross freely with the 
Bremen and the Toulouse, the first cross yielding 
birds nearly or quite as large as either parent, 
but the results of the cross rapidly degenerate by 
breeding amon^ themselves. To keep up. the 
size, the cross birds should be bred to one of the 
larger geese. The cross between the Bremen 
and the Toulouse is even larger than eitlier 
parent, but deteriorates by breeding-in. The 
time of incubation of these three varieties is from 
twenty eight to thirty days. The continents of 
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Asia and Africa have furnished us with the next 
family of geese, consisting of four sub-varieties, 
three of which are called China geese, while the 
fourth is known by the name of African or Hong 
Kong. These are all specifically, if not gener- 
ically, distinct from those previously described. 
They are all distinguished by a large knob or 
excrescence on the top of the bill next the head, 
that increases with age ; beak strong and high 
ridged ; their attitudes graceful and swan-like on 
the water, but stiff and usually quite erect on 
land; voices harsh, loud, and frequent; while 
their wings and tails are short, rendering it dif- 
ficult for them to fly. Time of incubation, 
thirty-three to thirty-five days. There is gener- 
ally great dissimilarity in size, the ganders being 
much larger than their mates. THe three strains 
denominated Chinese geese are named the red- 
legged, the black-legged, and the white Chinese 
goose. The first two have dark gray or brown 
plumage covering the wings, back, and shoul- 
ders, the longitudinal stripe on the back of the 
neck almost black, while the front of the neck, 
breast, and flanks are fawn color, and the under 
and hind parts grayish white. In the red-legged, 
the bill, knob, and legs are red, while these parts 
are black in the black-legged, and this variety 
has usually a narrow white stripe surrounding the 
feather side of the knob. These brown Chinas 
are both beautiful little birds, the 
ganders bein^ about the size of the 
cpmmon kind, while the geese are 
sinaller. The white Chinese goose is 
considerably larger than the brown 
kinds, less erect, a long, thin neck, 
bright orange-colored bill with large 
projecting knob, and legs but a little 
darker. ' It is often called the White 
Swan goose. All the Chinese geese 
are excellent layers, producing about 
twice as many eggs annually as com- 
mon geese, commencing laying very 
early in the seasoni The fourth' 
kind, usually called African or Hong 
Kong, is color'ed the same as the 
brown Chinas, with bill, knob, and 
legs a dull, black, while in size it 
has no superior. It is also distin- 
guished by a large fold of loose skin 
under the throat that increases with 
age, called the dew-lap. The Ameri- 
can wild goose (Anser Canadensis) is 
too well known to need a descrip- 
tion. It is a distinct species. In a 
state of domestication the female does 
not breed until two years old. The gander will 
mate with the common goose, but their young 
are mules, and will not breed. Some flocks in 
the country are so thoroughly domesticated that 
they do not require to be pinioned, though it is 
generally safer to remove the first joint when 
young. There are several purely fancy varieties 
of geese that are kept to some extent, as the 
Barnacle goose, the White Canada or Hudson 
Bay goose, the Brant or Brent goose, the White- 
fronted or Laughing goose, the Bean goose, and 
the Egyptian goose. It should be known that 
geese may be profitably kept on any farm where 
there is a pond or running stream of water, and 
plenty of grass range in summer; on this they 
will pretty much get their living. Where more 
confined they soon kill the grass by biting close, 
tramping, and especially from their duhg. At 



night they must have a clean, dry piece of ground 
upon whicl^ to rest, and in winter their quarters 
must be both dry and warm. The late C. N. 
Bement, who gave much attention to geese and 
other farm fowls, wrote upon their management, 
from which we extract: In selecting a situation 
for a goose-house or pen, all damp must be 
avoided; for geese, however much they may like 
to swim in water, are fond at all times of a clean, 
dryjilace to sleep in. It is not good to keep 
geese with other poultry; for when confined in 
the poultry-^ard they become very quarrelsome, 
harass and injure the other fowls; therefore it 
is best to erect low sheds, with nests partitioned 
off, of suitable size, to accommodate them; and 
there should never be over eight under one roof; 
the large ones generally beat the smaller, in 
which case they should, of course, be separated, 
one from the other, by partitions extending out 
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some distance from the nests. Nests for hatch- 
ing should be made of fine straw, of a circular 
shape, and so arranged that the eggs can not fall 
out when the goose turns them. Prom thirteen 
to fifteen will be as many as a large goose can 
conveniently cover. The ganders remain near 
when sitting, and seem to watch them as a kind 
of sentinel ; and woe be to man or beast that, 
dares approach them. They seem very anxious 
to see the young ones, that are to be«born, make 
their appeairance. Incubation lasts from twenty- 
eight to thirty days, and not two months, as some 
state, and the goose should have water placed 
near her, and be well fed as soon as she comes 
off the nest, that she may not be so long absent 
as to allow the eggs to cool, which might cause 
her to abandon her task. After twenty-eight or 
twenty-nine day's incubation, the gosUngs begin. 
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but freq^ent^5^ at an interval of from f wenty-f our 
to forty-eight hours, to chip the shell. Like 
turkey chickens, goslings must be taken from 
Tinder the mother, lest, if feeling the young ones 
under her, she might perhaps leave the rest of 
the tardy brood stiU unhatched. After having 
separated them from her, they must be kept in a 
basket, lined with vrool and covered with cloth; 
and when the whole of the eggs are hatched, 
may be returned to the mother. The male seems 
to evince the same solicitude for the young as the 
mother, and will lead and take equal care of 
them. On the second day after they are hatched 
they may be, let out after the dew is off, if the 
weather is warm, but care must be taken not to 
expose them to the scorching rays of the sun. 



I 
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way and succeeded well. Grass seems to be 
their natural food, and by following nature in 
all cases with dumb animals, and more especially 
with fowls, we have generally succeeded oest. 
After they are three or four weeks old they may 
be -turned out into a field or lane containing 
water. If their range is extensive they must be 
looked after, as .the goose is apt to drag the gos- 
lings until they become cramped or tired, some 
of them squatting down and remaining at even- 
ing, and are seen no more. After the goslings 
are pretty well feathered they are too large to be 
brooded under the mother's wings, and will sleep 
in groups by her side, and must be supplied with 
good and renewed straw to sit on, which will be 
converted into excellent manure. Being now 
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•which might kill them. All authors seem to 
agree on the proper food to be given them, which 
is coarse barley meal, bruised oats, bran, crumbs 
of bread soaked ia. milk or curdled milk, lettuce 
leaves chopped fined, or crusts of bread boiled in 
milk. In this country Indian meal moistened 
with water is generally given; but in our experi- 
ence we h^^ve found it too laxative, and to 
counteract thfe effect we have moistened it with 
boiled milk, and occasionally added chives chop- 
ped fine. It is our opinion, however, that more 
goslings are killed by over-feeding than by starv- 
ing. A person who is curious in these affairs 
informed^ us that he had been most successful 
when he let the goslings shift for themselves, if 
the pasture was .good. We tried a brood that 



able to frequent the pond and range the common 
at large, the young geese will obtain their own 
living; and if favorably situated, nothing more 
need be allowed them excepting the vegetable 
produce of the garden. We have, however,' 
found it a good practice to feed a moderate 
quantity of solid food to the young and store 
geese, by which means they are kept in a grow- 
ing and fleshy state, and attain a larger size; the 
youn^ ones are also forward and valuable for 
breeding stock. Besides, feeding them, especially 
in the evening, on their return, attaches, them 
to their home. In relation to the diseases of 
geese, colds and fogs are extremely against geese; 
therefore, when young, care should be taken 
not to let them out but m fair weather, when thtfy 
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•can go to their food without a leader. Thev are 
particularly subject to two diseases; the first a 
looseness, or diarrhoea, for which Main recom- 
mends hot wine in which the parings of quinces, 
aeoms, or jumper berries are boiled. The second 
is like a giddiness, which makes them turn round 
for some time; tixej then fall down and die, if 
they are not relieved in time . The remedy recom- 
:mended by Main is to bleed the bird with a pin or 
needle, by piercing a rather prominent vein situ- 
:ated under the skin which separates the claws. 
Another scourge to goslings are little insects 
which get into their ears and nostrils, which 
fatigue and exhaust them; they then walk with 
their wings hanging down, and shaking their 
heads. The relief proposed is to give them on 
their return from the fields, some corn at the bot- 
tom of a vessel full of clear water; in order to eat 
it, they are obliged to plunge their heads in the 
water, which compels the insects to fly and leave 
their prey. It is the same with the goose, says 
Main, as with every other bird that is fattened 
up; that moment must belaid hold of, when they 
come to a complete plumpness, or they soon get 
lean and die if they are not killed. Meal and 
skimmed milk will soon do the business; after 
ranging in the grain stubbles but little else will be 
required. These are called green geese, and are 
most esteemed by the epicure; they will then be 
about six weeks old, tender and fine. Steamed 
potatoes, with four quarts of ground buckwheat 
or oats to the bushel, mashed up with the potatoes, 
and given warm, it is said, will render geese, 
cooped in a dark place, fat enough in three weeks. 
The French method of fattening consists in pluck- 
ing the feathers from under the belly; in giving 
them abundance of food and drink, and in coop- 
ing them up more closely than is practiced with 
common fowls; cleanliness apd quiet being, above 
all, indispensable. The best time is in the month 
of November, or when the cold weather begins 
to set in. When there are but a few geese to fat- 
ten, they are put in a cask, in which holes have 
been bored, and through which they thrust their 
iheads to get their food; but as this bird is vora- 
cious, and as with it hunger is stronger than love 
of liberty, it is easily fattened, provided the'y are 
abundantly supplied with the wherewithal to 
swallow. The Romans considered the liver of 
the goose a great dainty, and to increase its size 
they fed them sixteen days on a paste of Turkey 
figs, stamped and. beaten up with cream; their 
livers would thus be brought to table, each weigh- 
ing three or four pounds. Equal parts of the 
meal of oats, rye and peas, mixed with skimmed 
milk, form an excellent feeding article for geese 
and ducks. The grand object of preparing, not 
geese only, but all kinds of poultry for market, in 
as short a time as possible, is effected solely by 
paying unremitting attention to their wants ; in 
keeping them thoroughly clean, in supplying 
them with dry, soft, and green food, water, exer- 
cise ground, etc. They should be fed three times 
a day. 

GOOSEBERRY. The ca-iginal plant of the 
cultivated Gooseberrry of Europe is said to be 
Bibes um-crispa. It is found wild quite plenti- 
fully, and sometimes side by side with the culti- 
-vated varieties, also run wild from gardens. In 
England many varieties of the cultivated fruit 
.are known, but in the United States but few 
varieties of the English gooseberry can be 
^grown on account of the tendency of the fruit 



to mildew. In the West this disposition to mU- 
dew is so great that their cultivation is not 
attempted, except occasionally in the gardens of 
amateurs, who are sometimes rewarded with a 
fair crop for their care and pains. On the other 
hand our small native variety, improved by cul- 
tivation and selection from seed, may be grown 




GOOSKBERET SPAN WOBM. 

in every garden, on account of their freedom 
from mildew. , The principal varieties are Amer- 
ican seedling Downing's seedling, Houghton's 
seedling, and Mountain seedling originated from 
the wild gooseberry of the United States, Ribm 
hirtellum, a cut of which is given. The bushes 
of our native varieties should be planted four by 
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four feet or, better, flye by three and a half feet, 
for ease in cultivation. All that is required is to 
keep the plantation free from weeds, the super- 
abundant wood to be cut away each fall. This, 
with the addition of a dressing of compost each 
autumn, will ensure uniform crops of fruit. The 
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cultivation of the European varieties is identical ' 
with the last, except, that the soil should have a 
sligbt dressing of salt each year. The spaces 
beti^een the rows and about the plants should 
also he heavily mulched, since it has been found 
thp,t mulch is a preventive of mildew. If mil- 
dew attacks the fruit, dusting with sulphur when 
the dew is on is one of the best remedies. The 
insects attacking the gooseberry feed also on the 
currant. In the article Currant Worm, we have 
given some of these. The principal species not 
given there are as follows : The Gooseberry Span 
worm, more generally called the Currant Span 
wo" m (see cut); a, b, larvae, c, pupa, should not be 
co'ifounded with the Saw fly given below. The 
pf rfect insect is a small moth, while the Saw fly is a 
two- winged fly. The Span 
I .Bfti worm, spins down when ; 
""^^1/ disturbed, and either of 
" the species should be care- 
fully hand picked. The 
eg^, enlarged at a, and 
natural size at b, is also 
shown. The Span worm 

appears with the first 

'Z' ^Bl leaves, while the Saw fly 

comes in May and June. 
B^ 1 OF ooosEBEBBT SPAN On page 409 are cuts of 
WORM.' European Saw fly, a, male, 

b, female; the cross lines showing natural size. 
Below is given, cut of the Native Saw fly and 
la^a. The larva of the European species is 
rr ich. larger. The larvae of the native species. 
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according to the late Dr. Walsh, are grass green 
worms, half an inch long with black heads, the 
heads becoming green after the last molt, but 
with a lateral brown stripe meeting with the 
opposite one on top of the head, where it is more 
or less confluent. They spin their cocoons on the 
bushes on which they feed, and the fly appearing 
about two or three weeks after, or about the mid- 
dle of August in the North. The larva of the 
imported Saw fly is larger, distinctly spined, and 
covered with minute warts, which the native 
worm does not have. Many persons use Paris 
Green and London Purple for dusting both cur- 
rant and gooseberry bushes to kill the worms. 
It should never be allowed on plants bearing 
fruit above ground after the fruit is «et. WJiite 
hellebore powder, however, is innocent to human 
Hfe, and an effectual insecticide. 
GOOSEBERRY MIDGE. (See Midge.) 
GOOSEBERRY WINE. (See GallizmgO 
GOOSEBERRY WORM. (See Currant Worm 
and Gooseberry) 

GOOSEFOOT. The gooaefoot family (cheno- 
podium) is named from its more or less cleft 
leaves, somewhat resembling a goose's foot. The 
more common and best known is the pig weed or 
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lamb's quarter (O. album) sometimes used as 
greens. Another variety is the maple-^aved 
goose foot (O. hybridvm) a common weed witn a 
heavy odor of stramonium. A southern variety^ 
the so-called Mexican tea {C. cmbrosvmUs), and, as 
stated by Gray, the variety (0. anthelmnttcrm), 
the latter known as wormseed, are both vrell 
known as vermifuges. The varieties o* this 
genus are all comparatively worthless, and should 
be eradicated wherever found. 

GOOSE GRASS. Several species of Oalmm 
are so-called from being eaten by geese. 

GOPHER. The striped and spotted squirrel 
found aU over the West is incorrectly called 
Gopher. The gray squirrel of the prairies is ato 
sometiriies confounded with this species. The- 
two-pouched gopher (Gemys buraarius) is entirely 
distinct, and, where it aboiinds, so destructive 
as to call forth the most persistent efforts from 
the farmer in its destruction. The true gopher is. 
found in some parts of Indiana, Michigan and 
Wisconsin. . South and east of the Illinois river 
it is abundant, but between the Illinois river and 
the Mississippi it is comparatively rare. In 
Missouri, Iowa, parts of Kansas, Nebraska and' 
in Minnesota it is common. So, also, it is found 
in the valley of the Red river of the North up t» 
Pembina. Its true habitat is on the prairie, 
where there are abundance of roots upon whicii 
it can feed. The late Robert Kermicott describes 
their manner of excavating burrows as follows: 
On the wild prairie the gopher throws up a 
mound of earth of considerable size, frequently 
ten feet in diameter and from, one and a halt to 
two feet in height, being highest in the low 
ground liable to inundation. In this mound is 
his nest, in which the young are bred, and from 
it endless galleries are excavated in various direc- 
tions, a foot of two below the surface. These 
are complicated, frequently intersecting and run- 
ning together, and, in short, forming a complete 
network of underground roads through which 
these strange animals can, travel for miles. In 
digging them the gophers run up shafts at irreg- 
ular intervals from two to ten feet apart, which 
open to the surface usually a little at one side of 
the main gallery, and from each of these side 
cuts they throw out the earth brought from the 
main gallery below, to the amount of from a 
quart to one or more bushels, and thus foim 
little piles of earth by which the general course 
of the burrow may be traced.. They have a 
remarkable antipathy to tlie light, and these side 
cuts are usually closed again with earth after 
they have served their first purpose; and, if a 
hole be opened into any part of the burrow, it is 
closed as soon as observed by the inmates. Only 
a portion of the earth taken by the gopher from 
his main highway is carried to the surface, much 
of it being used in filling the side cuts, into which 
it is packed, sometimes even more closely than 
the svirrounding soil, and in digging about theu- 
burrows I have thus been able to trace these cuts. 
The galleries are also apparently enlarged by 
pressing aside the earth. These are of greater 
dimensions than would seem necessary for the' 
accommodation of an animal of this size. The 
main galleries are about four inches in diameter, 
and the side cuts from two to three inches. I am 
informed that, in digging wells, shafts have been 
found sunk by gophers to a depth of ten or 
twelve feet, with water at the bottom. The 
opinion of those who have observed such' holes. 
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usually is, that they are dug so as to procure water. 
The proper food of the gopher qonsists of roots, 
which are usually obtained without leaving his 
underground roads. Though he sometimes 
comes to the surface to feed upon the leaves and 
seeds of plants, this does not appear to be his 
principal means of subsistence. The manner in 
which he naturally procures food is by approach- 
ing it from below, without coming above ground 
at all. He lays up stores, apparently at all sea- 
sons. Considerable quantities of the roots of 
the rosin-weed {SWphium taciniatum), wild arti- 
choke, or wild sunflower (Hdianthua), spike 
flower ildatris), and various other plants, are 
collected in its burrows on the prairies; while, 
in cultivated fields; the roots of the grasses, pota- 
toes, and other vegetables,, are found in its holes. 
Wherever they exist on cultivated land, the 
gophers are very injurious. No animal is more 
complained 6f by our prairie farmers. Scarcel/ 
a crop escapes their ravages. They desert the 
wild prairie to inhabit cultivated hay -fields; and 
they particularly delight in clover and timothy 
meadows. Here thtey not only do mischief by 
devom-ing the roots of the plants, but impede 
the mowing and raking of the hay, by inequali- 
ties of surface caused by their mounds. Grain 
fields are much injured by them while the plants 
are growing; and, when the stacks are left 
standing after harvest, the gophers burrow from 
below, and frequently cut up and drag into their 
holes, or otherwise completely destroy,, entire 
sheaves. All root-crops suffer severely from 
them. In passing below the surface, they gnaw 
off the bottom of carrots, beets, turnips, and 
other tap-rooted vegetables, without disturbing 
the tops or coming' above ground. Infields of 
common and sweet potatoes, they work under 
the hills and remove the tubers, and thus some- 
times destroy half or more of the crop before the 
dying vines give evidence of the mischief. 
Instances are related in which potato heaps, 
covered with earth and left out during winter, 
have been entered by the gophers and the tubers 
carried off. They sometimes enter melons, 
pumpkins, and squashes, through holes at the 
bottom, and eat out all the fleshy part, and then 
fill the hollow rind with earth, leaving it in a 
condition to create much astonishment when 
harvested. They also feed upon the bark of the 
roots of trees, as well as upon the fleshy roots of 
herbaceous plants. Some farmers are greatly 
injured by their destruction of Osage Orange 
hedges. No small item of their injury is the 
gnawing and cutting off the roots of fruit-trees. 
A considerable portion of all the trees have been 
killed annually in some young orchards in Iowa 
and Illinois; and several fruit-growers inform 
me that thay have seen as many as a dozen large 
bearing apple-trees killed by them in a single 
orchard. Forest trees, six or eight inches in 
diameter, have died in consequence of their 
roots being cut. Trapping is the most successful 
mode adopted for capturing this animal. A hole 
being opened into a gallery known to be traveled 
by him, a small steel trap," covered slightly with 
loose earth, is placed in the track, in such a posi- 
tion that, when he comes to shut out the unwel- 
come light, he must unavoidably be caught. It 
is. not necessary to bait a trap thus used. The 
gopher can very readily be poisoned by strych- 
nine or arsenic in pieces of vegetables placed in 
their burrows, as is sometimes practiced with the 



California species. There could be no danger 
attending this, and the probability is that the 
method would be highly successful. In Georgia 
and Florida, another species of this genus 
{Oemya pinetis) is found, where it is known 
under the name of Salamander, whereas a teiTa- 
pin, or fresh-water turtle, is called gopher. The 
pouched rat of Arkansas is also called Salaman- 
der. The name gopher is derived from the 
appellation of gauffre, given these animals by 
the Canadian voyageurs. It is stated that, on 
the Upper Missouri, they are sometimes called 
mulos. Twelve species of gophers • inhabiting 
the United States are described in Baird's 
General Report on Mammals in the Pacific 
Railway Survey. Of these, only the present 
species and that of Florida are found east of the 
Mississippi. The Californian species (Q&mys 
bulbivoitis) is even more destructive than the 
eastern gopher. 

GOSSTPIUM. The generic nameof the cotton 
plant. 

GOULARD'S EXTRACT. A concentrated 
solution of sugar of lead in water; it is used, 
diluted, as an application to galls and external 
infiammations. 

GOURD. Ouaurbita Utgenaria. Calabash. 
Annuals readily cultivated, requiring a deep 
soil. Many varieties exist. The pulp is purga- 
tive in most varieties. 

GOVERNOR. In machinery, an arrangement 
for regulating the speed 6f machines. 

GRACILE. GRACILIS.. Slender. 

GRACKLE. The purple or crow blackbird. 
It has the reputation of being one of the greatest 
pests of the "Western farmer. In regions where 
they flock, after nesting time, they undoubtedly 
do extensive mischief to the ripening grain, espec- 
ially to oats, and later to com. The remedy, 
however, is not dilflcult: Three or four days 
persistent shooting, especially early in the morn- 
ing when they are flocking out, and at evening as 
they are returning to their roosts, will send them 
to other feeding grounds. At all other seasons 
of the year they are indefatigable hunters of the 
seeds of weeds, and in the breeding season, of 
insects. It is still an open question among farm- 
ers whether they do mote injur}' than benefit. It 
is more than probable that to tlie farmer they are 
of more benefit than injury. The red-winged 
black bird is far more destructive to grain, and 
the Grackle is often confounded .with this bird 
when young, their size and plumage then being 
similar to the ordinary observer. The red- 
winged species is quite destructive in new settle- 
ments, sometimes so much so, during the ripening 
of small grain, and later, of com, that organized 
efforts must b? made by shooting or otherwise 
driving them away, in order to save the crops. 
The generic name of the Boat-tailed Blackbird 
of the Southern States is Quisealus major; found 
near the sea coast, on the streams ; Q. versicolor 
is the Purple Grackle or Crow Blackbird of the 
North, and Q. ferruginus, is the Rusty Blackbird 
of the North; both of the latter migrating to the 
South in the winter. 

GRACULA. The genus of jay birds. They 
are insectivorous. 

GRADATORY. A term applied to those 
animals which have legs nearly of the same 
length, so that they can walk on the four. 
Birds which have the lower portion of their legs 
covered with feathers. 
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GRADE CATTLE. Grade cattle may be 
defined as the descendents of any pure breed 
crossed upon the native or mixed breeds of a 
country. In the mixed farming of the older 
settled States the three purposes of beef, milk, 
and working cattle are desired. Hence the grades 
are made up of Short-horn or Hereford blood for, 
beef, of Devon or Hereford for working cattle, 
and of Dutch, Ayrshire, or Jersey, bred with 
the native cattle of the region, according as 
beef, labor, or milk is desired. In the vicinity 
of large cities, where large quantities of fresh 
milk is consumed, the Ayrshire and Holstein 
(Dutch) cattle are much used, while, when 
quality and not quantity of milk is espec- 
ially desired, the Jerseys are the favorites. The 
adaptation of grades to the wants of the com- 
munity, therefore, determines the breed to be 
■used. In New England, New York, Pennsjrl- 
Tania, and northern Ohio, Illinois, Wisconsm, 
and Iowa, and other dairying sections the milk 
breeds predominate, the old style Short-horns 
forming the basis of the stock worked upon. In 
all the more settled grazing regions of the coun- 
try the Short-horns predominate, though of late 
years, from their fine constitutions, early matur- 
ity, and superior beef, the Herefords have 
successfully competed, and, since 1876, large 
numbers of Short-horn and Hereford bulls have 
been shipped to the immense grazing grounds 
cast pf the Rocky Mountains and the great 
valleys interlaced within the Rocky Mountains, 
for the purpose of breeding grades for the eastern 
and European markets. Grade Short-horns and 
Herefords have been fed to a weight of 3,500 
pounds, live weight, and at the stock yards at 
Chicago it is not unusual to find many that will 
average from 1,800 to 2,000 pounds. 

■GRADIENTS. On railways, the ascending 
planes. 

GKADUATED. Marked into regular divis- 
ions; increasing in equal measures, as a scale for 
weighing quantities. 

GRAFTING. Grafting is the uniting of a 
shoot or scion containing one or more buds to a 
stock or root with a view, by their union, to 
produce a superior fruit upon the inferior stalk. 
There are a number of ways of grafting, cleft 
grafting being the mode usually adopted. This 
is simply splitting a stock, first sawed off square, 
and inserting On each side a scion tapered down 
to a thin, wedge-shape, with a sharp knife, so the 
inner bark of the scion and stock will just meet. 
To insure this meeting at some point the top of 
the graft is sometimes carried in slightly. The 
whole is then covered with grafting wax to 
exclude moisture and air, and the grafts usually 
take kindly, if the grafting be done at the right 
season of the year, that is in the spring before 
the leaves appear. Root grafting is pei-formed 
in precisely the same manner as stock grafting 
pieces of root being used as the stock. This 
may be done late in winter, the roots having 
been carefully saved in moist earth in a cool 
cellar for this purpose. The grafts may be cut 
any time in mild weather in winter, tied in 
small bundles, and kept in moist sand until 
wanted. The only tools for grafting, on the 
farm, is a sharp, panel saw, a keen pocket knife, 
for paring the stocks and sharpening the grafts, 
a butcher knife, and a mallet for splitting the 
stocks, and grafting wax for spreading over the 
mutilated parts. Saddle grafting is used only 




with stocks of a size corresponding nearly with 
that of the grafts. The accompanying cuts will 
show this manner of graft- 
ing; a being stock and graft 
pared to fit each other, b 
shqwing the same united. 
Sometimes the stock is sim- 
ply pared to a thin wedge 
and the scion simply split 
and wedged on, but this 
is a very crude and shift- 
less way of operating.. In 
either of the operations of 
grafting described the whole 
exposed surface should be 
well waxed with grafting 
wax, to keep out water. An- 
other commpn mode of 
grafting is by approach, or 
inarching, as it is termed. 
A modification of this is 
practiced where the bark of 
a valuable tree has been in- 
jured or gnawed by mice. 
The injury is pared smooth 
at the edges of the bark 
down to the live wood, 
and a piece of healthy bark 
fitted accurately thereto, and covered with 
grafting wax until it is healed; or scions set 
close together and brought fresh bark to fresh 
bark at top and bottom, and securely fastened. 
Dr. Warder, in American Pomology, in rpla- 
tion to grafting old orchards, and upon root 
grafting, writes: Old orchards of inferior fruit 
may be entirely re- made and re-formed by graft- 
ing the limbs with such varieties as "we may 
desire. A new life is by this process often 
infused into the trees, which is due to the very 
severe pruning which the trees then receive; 
they are consequently soon covered with a vig- 
orous growth of young healthy wood, which 
replaces the decrepid and often decaying spray 
that accumulates in an old orchard, and the 
fruit produced for several years by the new 
growth is not only more valuable in kind, 
according to the judgment used in the selection 
of grafts, but it is more fair, smooth and 
healthy, and of better size than that which was 
previously furnished by the trees. Certain vari- 
eties are brought at once into bearing when thus 
top-grafted, which would have been long in 
developing their fruitful condition if planted as 
nursery trees. Others are always better and 
finer when so worked, than on young trees. 
In renewing an old orchard by grafting its head, 
it will not be a good plan to attempt the whole 
tree at once ; the pruning would be too severe, 
and would be followed by a profusion of succu« 
lent shoots breaking out from the large branches, 
such as are called water-sprouts. Those who 
have practiced most, prefer at first, to remove 
about one-third of the limbs for grafting, and 
those should be selected at the top of the tree. 
The new growth thus has an open field for its 
development, and the lower limbs will be invig- 
orated, while they tend also to preserve the eqjS- 
librium of the tree in a double sense, physically 
and physiologically. The next year another 
third of the limbs may be grafted, and the 
remainder the year following, as practiced by 
Mr. Geo. Olmstead, of Connecticut, who on the 
sixth year from the first grafting, harvested 
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twenty-eight and one-h9,lf bushels of choice 
■apples from a single tree that -was seventy-flve 
years old, and which before only produced infe- 
rior fruit. J. J. Thomas recommends to give a 
well-shaped head to such newly formed trees, 
and to prevent the branches from shooting 
upward in a close body near the center of the 
tree, that the old horizontal boughs should be 
allowed to extend to a distance in each direction, 
while the upright ones should be lopped. The 
same writer also advises, instead of cutting off 
large branches and grafting them at once, it is 
better to prune the top in part which will cause 
an emission of vigorous shpots. These are then 
either budded, or grafted. And as the grafts 
gradually extend by growth, the remainder of 
the top may, by successive excisions, be removed. 
The illustrations we give will show the series 




of operations in grafting in its various stages: 
a is a stick of buds re'ady for working; b, section 
of graft pared; c, stock cleft and wedged open 
with wooden wedge; d, same, with graft inserted; 
e, stock with graft set on each side; /, cross 




section of stock and graft showing exact meeting 
of inner balk, a most essential qualification. 
Grafting in the nursery is, or should be, either 
done at or near the collar of the stock, or it is 
performed in-doors upon the roots or sections of 



roots of youn^ stocks. The latter may be first 
described, as it constitutes the most extensive 
means of multiplying fruit trees. It is a sort of 
machinery, with division of labor, and appli- 
ances, that enable the operators to turUj out 
immense numbers. Machinery has indeed been 
applied to the business; we have Rafting appa- 
ratus to facilitate the work. The Minkler 
machine consists of a frame or gauge which 
regulates the angle of the slope, which is cut 
with a broad chisel that reduces the roots and 
scions to a condition for putting them together; 
by its use an immense number of gi-afts can be. 
cut, and another hand binds them together with 
the waxed thread, without any tie. Mr. Robey'a, 
machine consists of a complicated shears to cut 
the slope and tongue at one operation, preparing- 
the pieces for whip grafting. Mr. 8. S.> Jack- 
son, of Cincinnati, has also invented an appa- 
ratus for this purpose, which proves to be very 
useful. In root grafting the methods of per-, 
forming the operation vary somewhat, but all 
agree in the object to be attained: the co-apta-. 
tion of the scion with a piece of root. Some- 
grafters use only the upper portion of the root, 
thinking the original collar of the seedling stocky 
the only point at which the most perfect and, 
successful union between the aeri&^ and terres^ 
trial portions of 'trees should or can be effected 
— theoretically this may be very well, but the- 
practice constantly pursued, in myriads of cases, 
abundantly proves that the grafting need not be. 
restricted to this part, and that a perfect unioUi, 
may be effected at any point of the root, and 
that this may even be inverted. The common-^ 
practice has been to take two or more cuts f rom<- 
the root, when of sufficient size and length. For 
root grafting, thrifty stocks are wanted of one 
or two years growth, the smoother and straighter- 
the roots, the better. These should be taken up-. 
from the seed-bed in the fall, selected, tied in 
bundles, and stored in the cellar or cave, orburiedt. 
in the soil where they shall be accessible at any- 
time, and where they will be kept fresh and 
plump. The roots and scions having been pre- 
pared and under shelter, the work of grafting • 
may proceed at any time during the winter. The 
stocks, if not clean, should be washed, and one 
hand trims off the side rootlets. The grafter cuts . 
a hundred scions of the appropriate length, which 
he puts into a shallow box on the table ; he takes 
up a stock, cuts the slope near the collar, and a 
dextrous hand will at the same time make the slop- . 
ing cut to receive the first graft and also the tongue, 
if that style of grafting is to be done, as is usually- 
practiced. He then picks up a scion, from a lot . 
which himself or another hand has already pre- 
pared with a slope and tongue, and adapts it to 
the root, the tongue keeping the two together; a 
portion of the root is then cut off with the graft, 
and the process is repeated upon the next section. 
Two or three or more grafts, are thus made from, 
one seedling root; the length of the sections vary 
from two to four inches, according to the fancy 
of the operator, or of his employer. Some per- 
sons recommend a long scion with a short root 
and others prefer to reverse those terms. The- 
whole root graft should not 5e more than six or 
seven inches long. When any given number of ' 
scions are fitted to the roots, a boy completes the 
process of gi-af ting, by applying melted wax with 
a brush, in which case they are dropped into water 
to harden the wax, or they are wrapped with. 
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waxed strips of muslin or paper, or, better still, 
they are tied with waxed thread. No. 3 cotton 
yarn is drawn through a pan of melted wax, and 
wound upon a reel placed at the other side of the 
room, so that the wax may harden. This makes 
a convenient tie; the graft being held in the left 
hand, the thread is quickly and easily wound. 

GRAFTING "WAX. Grafting wax is vari- 
ously made. It usually consists of rosin, tal- 
low, and beeswax. Sometimes they are mixed^ 
in equal parts; but this mixture is hardly adhe- 
sive enough; more rosin increases its tenacity. 
A cheap and useful compound, but sometimes 
found rather inconveniently adhesive to the 
fingers, is made of four parts of rosin, two of 
tallow, and one of beeswax. A coat of the 
wax, about one- twentieth of an inch thick, 
spread over muslin, calico, or tough and flexible 
paper, makes an excellent plaster for out-door 
grafting; or, if spread half as thick on paper, 
IS well adapted to root-grafting. In either case, 
the strips should be narrow, that they may be 
easily wrapped around the graft till it is well 
.covered, when the rest may be torn off. In 
' making the plasters, it is essential that the in- 
gredients of the wax should be thoroughly 
stirred together before it is spread. A paper, 
soft, thin, andtough,is used for wrapping. For 
out-door grafting, in cool weather, a furnace of 
lighted charcoal is sometimes necessary to soften 
the wax, but all out-door grafting should be 
done when the temperature is mild enough to 
keep the wax soft enough to work. 

GRAIN. A term applied to the cereals, as 
wheat, corn, rye, barley, oats, and buckwheat, 
or to any seed used as food for man or beast, 
after being threshed or shelled. For descriptions 
see the several titles as they occur. 

GRALL^. The tribe of long-legged wading 
birds, as the cranes, flamTngo, etc. ' 

GRAMINACEJE, Grain plants. Grasses. 
Endogenous plants, in which the parts of fructi- 
fication are essentially perfect, although they 
are in a very unusual state in what, may be 
called their accessory organs. They have neither 
■'calyx nor corolla; but in lieu of them, imbri- 
cated scales, called palese and glumes: the latter 
of which give rise to the name glumaceous, 
often applied to these plants. Grain of all kinds, 
the bamboo, the sugar cane, many kinds of 
paeture^ plants, and reeds, belong to different 
species of Graminacese. They constitute the 
most valuable family of plants for the sustenance 
of men and animals. They are developed from 
the frigid zone to the equator, increasing in size 
as they proceed south. 

GRAMME. The unit of French weights, 
equal to 15.^4 troy grains. The following is 
their decimal system. Thus, a milligramme is 
equal to ,001 gramme or, ,01543 troy ounces. 



Milligramme . 
Centigramme . 
Decigramme. . 

Gramme 

Decagramme . 
Hectogramme, 
Kilogramme.. 
Myriagramme 



,001 

,01 

,1 

1, 

10, 

100, 

1000, 

lODOO, 



Troy 
grams. 



,01543 
1,B434 
1,6434 
15,434 
154,34 
lo43,4 
16434 
154S40 



The gramme equals the weight of the hundredth 
part of a cubic metre of distilled water at 6^ 
Fahr. The kilogramme is used for the heavier 
weights, and is equal to two pounds, three 
ounces, and 4.438 drachms avoirdupois. 

GRANARY. A building adapted to the keep- 
ing of grain dry and safe from the depredations 
of vermin. On most farms the granary is often 
a series of bins in the barn, sometimes with no 
attempt to keep them secure from rats and mice. 
The proper place however, for the granary is a 
building by itself, raised on posts, capped with 
large, stout, inverted tin pans, or large, smooth, 
flat stones. Thus we have a most perfect pro- 
tection against loss, and if the grain be dry 
when put in, and properly cleaned, it will always 
come out sweet and in the best condition for 
market or seed. In building a granary it should 
always be with reference to a passage way 
through the centre, and with doors at each end. 
The sides should flare somewhat, sind the eaves 
project, so as to keep the sides as dry as possible 
from storms. Great care should always be taken 
to have the building strong, that there may be 
no danger of the weight of grain pressing out 
the sides. If properly tied to the posts by tim- 
bers, and if the siding be made of inch and a 
half stuff, planed and grooved, put on inside the 
scantling and firmly nailed, there wUl be no 
danger of its being pressed out by the weight of 
the grain inside. Each bin should have its 
capacity in bushels plainly marked on it. The 
number of bushels in the bin should also be 
plainly marked on a piece of blackboard attached 
to each bin. This may be a silicate painted 
directly on each bin, at the time of building. 
Thus when grain is taken out it may be deducted 
from the amount previously put in, and at a 
glance the quantity of grain on hand can be 
easily figured. 

GRANIVORa;. Birds, including the inces- 
sores, which eat grain. Granivorous is used to 
designate grain-eating animals. 

GRANULATE. To form into grains, or 
become covered with minute granules. 

GRANULATION. In chemistry, the reduc- 
tion of metals into smaller parts; it is performed 
by pouring small portions of the molten matter 
into water, and sometimes first passing it through 
a wire sieve. In surgery', the production of 
granules of fiesh on the surface of wounds. 

GRAPE. The grape, during the last ten years, 
has come fairly to cbntest the palm, during its 
season, with the other fruits bought for use by 
all classes in our principal markets. Since we 
have ceased to be guided by a hot-house standard, 
as to what constitutes a palatable grape, and 
have thrown over the opinions of sybaritic guides, 
the masses are supplied with this most health- 
giving fruit in abundance. The Concord grape 
may be ripened anywhere in the United States up 
to the Canada line, and also well up into Canada. 
Along the shores of Lake Erie and Ontario, and 
west of Lake Michigan, even up to Minnesota, it 
flourishes everywhere, and may be grown almost 
as easily as Indian corn. Occasionally a theorist 
remains who will declare that severe pruning 
and constant pinching back is necessary to pro- 
duce fruit. The many get it simply by tying 
the vines to light posts not extending more than 
five feet above ground, the laterals being pruned 
to throe or four buds each, the summer pi-uniog 
consisting simply in taking away the superabun- 
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dant wood, up to almost the first or the middle of 
July, and then letting the vines pretty much take 
care of themselves. A curious part, not only of 
grape Culture, but of small fruit culture gener- 
uUy, is that the majority of farmers, who should 
tave an abundance of these fruits for dally use 



than could be bought for the produce of twenty, 
five acres of com. Yet it is too of ten the cas* 
that, even of grapes, one or two "-anibhug and 
neglected vinei, only, are to be found neat th&: 
farm hotise., when every farmer's homestead 
should have a viheyard of from thirty to axty 
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in the family during their season, have less than 
any other of the middle classes of society, for- 
getting that $50 worth of labor on an acre of land 
m vegetables and small fruits would return them 
more bpalthful and delicate food for the family 



vines, the majority of which for the North shouldl 
be Concoi-ds, with a few vines of other reputable- 
sorts for experimental culture. The illustrationi 
will show the Concord buuch full size, the Con- 
cord being of the Northern Fox-gTape family 
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The grape is easily raised from cuttings or 
layers. One year old vines are tlie best for 
transplanting, whatever interested parties may 
say to the contraiy, and any soil not sodden with 
water in the spring ' and early summer, and rich 
enough to raise a fair crop of corn, is good 
enough to raise those varieties of American 
grape in common cultivation. The rows for 
grapes should be eight feet apart, whether the 
system of cultivation be on trellis or stakes. For 
Concord, or other strong growing varieties, eight 
feet should also be allowed in the row. Delaware, 
and other comparatively weak growing varieties^ 
may be six feet apart in the row. Vigorous vari- 
• eties, as those lilte Concord, Diana, and Roger's 
Hybrids; Delaware, Martha, and tliis class of 
^grapes, are comparatively weak growers. The 
cultivation may mostly be done with a five-tooth 
cultivator, working shallow, but close, next the 
vines, and deep near the middle of the rows. 
Thus very little hoeing will be necessary. What- 
ever the training, whether by winding about 



Of the new grapes, candidates for the popular 
favor, within the last two years the Prentiss has 
claims worthy the attention of amateurs, and is 
of the Labrusca family that has given us so 
many good grapes. The cut, below, shows not 
only the great weight and compactness with 
wliich the grape may be grown, but is a good 
showing of the Prentiss as we saw it in 1879 and 
1880. The branch is twenty inches long, trained 
laterally and holding a weight of seven pounds 
of gi'apes on laterals bearing two and three 
bunches each. The description is as follows: 
Bunch large, not often shouldered, compact. 
Berry medium to large, yellowish green, some- 
times with a rosy tint on side next to sun; skin 
thin but very firm. Flesh tender, sweet, melt- 
ing, juicy, with a very pleasant and musky aroma; 
free from foxiness; little if any pulp; seeds few 
and slnaU; yery similar to Rebecca in quality 
but vine a vigorous grower, and foliage very 
distinct from Rebecca. Foliage healthy, thick, 
resemblmg Diana or Isabella, showing its native 
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stakes, tying them bow fashion back and forth, 
training for shape or trellising, the annual pnin- 
ing should all be finished early, and this princi- 
pally by pinching. The later pruning — and the 
less the better — is simply clippmg off the ends of 
too rampant and straggling vines. The fall 
pruning should leave the side shoots cut to about 
three buds. The Concord, as we before stated, 
does well on a variety of soils. Delaware likes a 
rather compact soil, but one not wet; no grape, 
however, will stand a sodden soil. Perkins is 
one of the earliest grapes. Hartford seems to 
like a rather light soil, since on heavy and rather 
"wet soils it is inclined to drop its fruit. Of varie- 
ties, every person, except as to Concord, should 
select those best adapted to his soil, location and 
system of cultivation. This can only be deter- 
mined by experiments with sorts that do well on 
similar soils and locations. The advice in this 
direction of some practical cultivator nearest you 
"wiU be of importance in an economical sense. 

87 



origin. Vine a good grower, productive, said to 
be inclined to overbear. The following is the 
classification of grapes with full size illustrations 
of American species: Vitis labrusca, see illus 
tration page 415, variety Concord; V. cBslitalia, see 
page 416, variety Devereux; V. cordifolia.page4:19, 
variety Clinton; andT^ ini^ina, page 418, variety 
Scuppernong. Uponthese species of American 
grapes we give the following notes'. Vitis labrusca 
furnishes by far the largest number of varieties. 
The superior size attained both in bimch and 
berry, the hardiness and productiveness of the 
plants, and the fair qualities of tlie fruit, in 
many of the varieties, have, no doubt, encour- 
aged the production of seedlings from this sec- 
tion. The Catawba belongs to this class and was 
brought into cultivation more than half a century 
ago, and the estimation in which it is still held is 
proved by the fact that the highest recommenda- 
tion which a new variety can receive in a pub- 
lished list is that it is as good as a well-ripened 
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Catawba, and this can be truthfully said of only 
a very few of even the most popular varieties. 
The fact that the Catawba suffers so frequently 
from fungoid and other diseases, and the length- 
ened season that is required for the perfection of 
its fruit, have caused it to be in a great degree 
superseded by varieties inferior in quality but 
hardier and healthier, and of earlier maturity. 
For table use, the species in its improved varie- 
ties, will probably always occupy a prominent 
position in a large portion of the Eastern and the 
Middle States, as well as in the northern sections 
of the Western States; and in those regions where 
the climate will not favor the maturity of the 



as that of the fox grape, and rot in the berries is 
comparatively unknown. Some of theliest wines 
made in this country are produced from varietie& 
of this famUy. The distinction, so well under-j* 
stood and acted upon in Europe, between grapea 
for table use and those for wine, must also be; 
recognized here sooner or later, if the wine interest 
is to be brought up to any great degree of excel- 
lence, and maintained as a source of national 
industry and wealth. The mountain slopes and 
plateaux in Virginia, North Carolina, Ten- 
nessee, Arkansas, Missouri, and other Southenifr 
States must be looked upon as the great produce * 
ing regions of this continent for a certain class 
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best varieties of this class, the inferior kinds will 
occupy their place. Vitis aestivalis is pre-em- 
inently the wine grape of the Atlantic States. 
Owing to the fact that none of the varieties 
except the Elsinburgh will ripen north of the 
parallel of 40°, unless it may be in some pecu- 
liarly favored situation, they have not been 
extensively planted, and their superior qualities 
are but little known. The berries are destitute 
of pulp, and the juice contains a larger percent- 
age of sugar than any other improved American 
species. The foliage is not so liable to disease 



of the wines, not excepting California and other 
favored sections of the Pacific coast. It is well 
understood that warm, dry countries produce- 
high wines of much spirit, but greatly deficient, 
m the delicate aroma, exquisite bouquet, and 
healthful tonic properties possessed by Wines 
produced in climates having a long season of 
comparatively equable temperature, which have 
m all ages been renowned for their super-excel- 
cent qualities. Vitis cordifolia represents th& 
most healthy grapes of the Northern States.' i 
Ihe foliage is rarely attacked by mDdew* 
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although the leaves, possibly owing to their 
smoothne*, are occasionally injured by insect 
punctures. The fruit is not subject to rot, and 
is noted for .keeping well after being gathered 
from the plant. It is late in maturing, and 
seems to reach its highest condition by remain- 
ing on the vine until the thermometer indicates 
proximity to the freezing point, when, even in 
northern localities, it proves to be a fruit of fair 
quality either for table or wine. Of course its 
"quality is greatly improved by the length and 
geniality of the season of growth; for example, 
those who are familiar with the fruit only as a 
production of Massachusetts would not recog- 
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nize its flavor and vinous character as ripened in 
southern Maryland or Virginia. The m-eatest ob- 
jection to it as a wine grape is that of having too 
much acid. The fruit is not so deficient in sugar 
as is generally supposed, having enough of this 
important ingredient for a good wine. The grapes 
of this class have been condemned, it may be with 
undue haste, as wine grapes, on account of their 
acidity. Analysis shows that they have a suffi- 
ciency of sugar, and it seems probable that the 
wines only require age to develop their qualities. 
It is known that wines from the Clinton variety, 
when kept in a suitable cellar from four to six 



years, assume a very fine character. There is 
abundant evidence to favor the belief, that if as 
much time and care had been devoted to the 
improvene-t of this species as has been given to 
the Pox t jily, we should now be in possession 
of a gooCi northern red-wine grape. Vitis vul- 
pina is strictly confined to the Southern States, 
not growing north of Virginia, and in foliage 
and wood is very unlike any other grape, either 
native or foreign. It is peculiarly adapted to a 
low, warm country, flourishing well in rich allu- 
vial soils, and on the low banks of streams. It 
is entirely exempt from mildew, rot or any of the 
diseases so disastrous to some northern species. 
As a wine grape its unequaled bouquet (perfume) is 
the principal recommendation. It is deficient in 
sugar, and the juice is usually gallized, fortified 
by the addition of alcohol, or otherwise manip- 
ulated. In sheltered places, more particularly in 
cities, many varieties of the foreign grape, Vitis 
mnifera, flourish for atime, and this isolated and 
partial success maintains a lingering hope in the 
minds of some persons that the difficulties per- 
taining to the general field culture of this species 
in the Atlantic States may ultimately be over- 
come. There would seem to be, however, no 
real encouragement for such hope. So many 
experiments have Ireen made with numerous 
varieties previous to and during the present cen- 
tury, all ending with the same disappointing 
results, that we are forced to the settled convic- 
tion, that they are not adapted to the climate of 
this country at least east of the Rocky moun- 
tains. On the western coast, in the Pacific 
States, they fonn the staple crop of the vine- 
yards and succeed equally as well as in the best 
locations in Europe, and far better than in some 
of them, The only cause of failure is that of 
fungoid growths, or mildew, on the young fruit 
and foliage. Both the length and warmth of our 
summers are suflScient to ripen them over a large 
extent of territory. In Europe they are culti- 
vated from the twenty-first to the fifty-second 
degree of latitude. The question of gi-ape cul- 
ture in the United States and Canada is an 
important one, for not only those who make a 
business of grape culture are interested but every 
farmer is interested as well in the raising of 
those varieties adapted to his soil and cultivation. 
"Where only one vai-iety is to be cultivated the 
Concord will, of course, be taken, and for the 
reason, more than once given in this work, that 
it succeeds almost everywhere where Indian corn 
wiU ripen, and in any soil (not subject to long 
inundation,) adapted to Indian corn. In the 
tables following will be found varieties adapted 
to every portion of the United States and Canada. 
"Where it is desirable to cultivate a number of 
varieties, the reader should find no particular 
difficulty in selecting from the varieties given. 
In the far North the variety second to Concord 
may be Clinton,and then Delaware, if the vines 
are to be covered in winter, another point well- 
worthy of reiteration, down to and even below 
the latitude of 43°, and for the reason, that 
thus the vines are assured from winter killing. 
In this connection it should also be remembered, 
especially in the West, where the summers are 
steadily warm and rather dry, that, many varieties 
that would certainly be winter kUled, not only 
as to the buds, but the entire wood if left exposed, 
yet, laid down and with not more than four 
inches of earth covering during the -srinter, they 
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will come out all right in the spring, and perfect 
their fruit during the summer and fall. Among 
these varieties may be mentioned all those 
which survive the winter without protection, 
from 200 to 300 miles south of a line nere they 
are considered not hardy. In fact, n .^ny varie- 
ties generally grown in graperies, with glass cover- 
ing, will perfect their fruit during the hot 
Bummers of the West if only the vines can be 
preserved during the winter as we have desig- 
nated above. Another thing which should be 
generally known by those not conversant with 
the fine art of grape growing, is, that European 
rules in relation to pruning, especially summer 
pruning, should be avoided. If the reader will 
recollect what we have said on this head, he will 



avoid close summer pruning. To recapitulate; 
pinch so the side shoots will show three buds in 
the fall, and after the first of July cut out only 
superabundant growth. In the fall, beforiejay- 
ing down, prune out all superabundant wood 
that may have been left. Thus y;our vines may 
be covered in properly for the winter, and will 
come out in the Spring ready to tie to stakes. 
The following is the list of grapes as recom- 
mended by the American Pomological Society for 
diflferent latitudes in the United States, wifJi 
size, form, color, quality and season of ripening; 
also, a list of the more valuable foreign grapes; 
for cultivation in the grapery or greenhouse. 
The columns explain as follows: Size — with 
reference to the berry; 1., large; m., medium; s.', , 



GRAPES— NATIVE. 



NAMES. 



DESCRIPTION. 



I.- 



Adirondae 

Agawan 

(Eogers' No. 15.) 

Alvey 

Baicy 

(Rogers' No. 43.) 

Catawba 

Clinton 

Concord 

Creveling 

Croton...' 

Delaware 

Diana 

Elsinliurgh . . ; 

Esses . 

(Roger's No. 41.) 

Enmelan 

Goethe 

(Rogers' No. 1.) 

Hartford prolific 

Herbemont, Warren, etc 

lona 

Israella 

Isabella 

Ives 

Johnson 

(S. C. Seedling.) 
Lindley 

(Rogers' No. 9.) 
Masaasoit 1 

(Rogers' Nd. 3.) 

Martha 

Masatawney '. 

Merrimack 

(Rogers' No. 19.) 

Norton's Virginia 

Perkins 

Peter Wylie 

(Doctor Wylie.) 

Rebecca 

Salem 

( Kogers" No. 83.) 

Scuppernong 

Telegraph 

■ (Christine.) 
Union Village 

(Ontario.) 

Waller 

Wilder (Rogers' No. 4.) 



m. r. 

s. r. o. 



m.r.o. 

m. r.' 

1. r. 
ai.r.o. 
1. r. o. 

B. r. 
8. r. o. 

m. r. 



r. 
1. r. 0. 

m.r.o. 

m. r. 
m.r.o. 

. r.o. 
m.r.o. 
m.r.o; 



v.g. 



V. g. 

g- 



b. 


.g. 


b. 


T. g. 


b. 


T. g. 


g. 


b. 


r. 


b. 


r. 


T. g. 


b. 


v. g- 


b. 


g- 


b. 


V. g. 


g- 


V. g. 


b. 


g- 


b. 


T. g. 


r. 


b. 


b. 


T. g. 



T. 

P. M 

T. 
T. M. 

TMW 
T. W. 
TMW 

T. 

T. 
TMW 
T. M 

T. 
T. M 

T. 
T. W. 

M. 
T. W. 
TMW 

T. 
T. M. 
M.W. 



E. 
M. 

B. 
M. 

L. 
L. 

M. 
E. 
B. 
M. 
L. 
E. 
M. 

M. 
L. 

I 
L. 
M. 
L. 

M. 



Am. 
Am. 

Am. 
Am. 

Am. 
Am. 
Am. 
Am,' 
Am. 
Am. 
Am. 
Am. 
-Am 

Am. 

Am, 

Am. 
Am. 
Am. 
Am. 
Am. 
Am. 



m.r.o, 
m. r. 



m.r.o. 
. r. 



m. r. 
r. 
r. 



3. r. 
r. 



m.r.o. 
8. r.o. 



8. r. 
1. r. 



1 Unreliable. 
3 Too small. 
5 Suited only to clayey loams and certain localities. 



g- 

g- 

g- 

V- g. 

g- 

g- 

g- 

V. g. 

T. g. 
g- 

g. 
v. g. 



b. 

T. g. 



F. M. 

F. M. 

M.W. 
T. 
M. 

W. 

T. M. 

T. 

T. 
M. 

W. 
T. M. 

M. 

TMW 
T. M. 



Am. 

Am. 

Am, 
Am. 
Am. 

Am. 
Am, 



M. 



Am. 
Am. 



Am. 
Am. 



Am. 



Am, 
Am. 



6 Hardy everywhere, 

7 Succeeds everywhere. 

8 Bunches loose. 



9 A promising white variety, 
10 Wants rich soil and high oulture. 
16 Liable to drop from the bunch. 
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small. Form — with reference to bunch and 
berry; s. r., short bunch, round berry; 1. r., 
large and round; m. r. o., medium bunch, round- 
ish oval berry; m. r., medium bunch, round 
berry. Color — b. , black, or nearly so when fully 
ripe; r., reddish or coppery-brownish red; g., 
greenish-white or yellowish. Quality — g., good; 
V. g.. verygood; b., best. Use — T., table; M., 
market; WT, wine. Season — E., early; M., 
niedium; L., late. Origin — Am., American. 
* One star signifies doing well; ** two stars, 
doing very well; f a dagger signifies on trial. 
As the foreign grapes, are for cultivation under 
glass, they are not subject to those variations 
induced by climate or soil, and therefore they 
may be regarded as equally adapted to all local- 



ities. Very few of the local committees have 
made any report in reference to these grapes. 
The list below contains such as have been aheady 
adopted by the Society, with a few others 
very generally esteemed. In California, Utah, 
and sections of the Southern States, they require 
no artificial protection or heat; it nas, therefore, 
been thought unnecessary to tabulate the States 
and Territories relative to them; but, taking the 
old catalogue, and simply adding to it a column 
relative to variety as adapted to a cold house, or 
its want of fire heat, in our Northern States, the 
old form is continued. The columns explain; 
1st — The color of the fruit; 3d — flavor; 3d — sea- 
son of ma/turity; 4th — cold, for a variety that 
does well without fire heat-'hot, for a variety 
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: -Indiana. 

* : West Virginia. 

* : Kentucky. 

: : 1 Tennessee. 


Illinois. 
Iowa. 

Missouri. 

Nebraska. 

Kansas. 

Colorado. 

Utah. 

Nevada. 

California. 

Smith Carolina 

Georgia. 


Florida. 

Jndian Territory. 

Arkansas. 

Missi-sippi. 

Louifiana. 

Texas. 

New Mexico. 

Arizona. 
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17 Makes the finest of white wine. 21 Valued for dark wine. 

18 Unreliable except m a fevV locations. 36 Vines reauire age to give 
20 Valaeleas at the West. perfect fruit. 



34 The more known the hotter liked. 
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wanting fire heat. In flavor, the only distinction 
is between tliose that are simply sweet, as the 
Chasselas or Hamburgs, and those having a 
distinct musky aroma, as the Muscats. , 



and winged, the latter very rare. The leaf -form 
is said to be always wingless. The wingless fe- 
male of the leaf -form lays, on an average, 200 
eggs, and sometimes 500. There are perhaps five 



No, 



4 
B 
6 

7 

8 

9 

10 

11 
12 

13 
14 
15 

le 
ir 

18 
19 

so 

21 

32 

' 23 

24 

S5 
26 
27 



FOREIGN GBAPES. 



Barbarossa 

(Prince Albert, Brizola.) 

Black Cbampion 

Black Damascus 

Black Frontiguan , 

Black Hamburg 

Black Prince 

Black Jnly 

Bowood Muscat; 

Buckland Sweetwater 

Calabrian Raisin 

(Raisin de Calabre.) 

Cannon Ha 1 Muscat 

Chasselas Musque, or JosUn's St. Albans .... 

(Muscat blanc Hative ?). 

Due de Magenta 

Early Silver Frontignan 

Golden Hamburg . . . . . 

(Stofkwood G. Hombnrg.) 

Golden Champion. ' 

Grizzly Frontignan 

i (Red Frontignan, Red Constantia.) 

Gros Colman .' , . 

LadyDowne's Seedling 

Muscat of Alexandria 

Muscat Hamburg 

Mrs. Pince's Black Muscat 

Queen of Nice 

Red Chasselas 

t (Rose Chasselas.) 

RedLombardy 

R^o Virgin 

Rojral Muscadine 

White Nice 

West St. Peter's 

Wilmot's Black Hamburg 

(Dutch Hamburg.) 
White Sweetwater , 

(Dutch Sweetwater.) 
White Frontignan 

(White Constantia, Muscat blanc.) 
Zinflndal 



Color. 



Black. 

Black. 
Black. 
Black. 
Black. 
Black. 
Black. 
White. 
White. 
White. 

White. 
White. 

Black. 
White. 
White. 

Amber. 
Red & Yellow. 

Purple. 
Black. 
White. 
Black. 
Black. 
White. 
Red. 

Red. 



White. 
White. 
Black. 
Black. 

White. 

White. 

Black. 



Flavor. 



Sweet. 

Sweet. 

Sweet. 
Muscat. 

Sweet. 

Sweet. 

Sweet. 
Muscat. 

Sweet. 

Sweet. 

Muscat. 
Muscat. 

SwSet. 
Muscat. 
Sweet. 

Sweet. 
Muscat. 

Sweet. 

Sweet. 
Muscat, 
Musrat. 
Muscat. 

Sweet. 

Sweet. 



Sweet. 
Sweet. 
Sweet. 
Sweet. 

Sweet. 

Muscat. 

Sweet, 



Season. 



Very Late. 

Early. 

Late. 

Late. 
Medium. 
Medium. 

Early. 
Medium. 
Medium. 

Late. 

Late. 
Early. 

Early. 
Early. 
Late. 

Medium. 
Medium. . 

Late. 
Very Late. 

Late. 

Medium, 

Late, 

Medium. 

Medium. 



Early. 

Late. 

Very Late. 

Medium. 

Early. 

Medium. 

Medium. 



Vinery. 



Hot. 

Cold. 
Cold. 
Cold. 
Cold. 
Cold, 
Cold, 
Hot, 
Oold. 
Hot. 

Hot. 
Hot. 

Hot. 
Hot. 
Hot. 

Hot. 
Hot, 

Cold. 
Hot, 
Hot, 
Hot, 
Hot. 

Hot. 

Hot. 



Cold. 
Hot. 
Hot. 
Hot. 

Cold. 

Hot. 

Hot. 



GRAPE INSECTS. Grape vines are attacked 
by numerous insects, on leaf and root, and also 
by borers. The most devastating and dreadeci of 
late years is the ^ape Phylloxera, which, having 
devastated the vineyards of France and other 
principal vine growing districts of Europe, are 
now giving vinegrowers in the United States, 
and especially in California, much trouble. This 
'insect is especiaDy troublesome in the lighter 
classes of mucky soil and in loams. In gritty 
soils, or soils containing much sand, the Phyl- 
loxera, is less dreaded, Dr, C. V. Riley, Chief of 
the Entomological Commission of the United 
States, has spent much valuable time in the care- 
ful investigation of this enemy of the vine, both 
in Prance and in the United States, A synopsis 
of his investigations will be accepted as con-ect 
and valuable both by the scientific and the gen- 
eral reader, Extracts are from the report of the 
Commissioner in the United States Geological 
Survey, containing valuable matter in relation to 
the Rocky Mountain Locust, and other insects. 
This destructive insect was first found in this 
country, and was described by Dr, Pitch, in 1856, 
under the name of Pemphigus miifolm. Its 
proper name is Phylloxera, mtifolim, though most 
authors speak of it as Phylloxera iiastairix. It 
exists in two forms, one raising irregular galls on 
the leaves, and the other forming small swellings 
on the rootlets. The root-form is both wingless 



generations in a year. This leaf -form produces 
round, irregular galls, sometimes as larg^ as a 
pea, but it does little damage compared with the 
root-form, which is much more abundant than 
the leaf-form, especially on native vines, in 
France, where its ravages have been so alarming 
that the French government has ofEered a re- 
ward of 300,000 francs for a simple available rem- 
edy. The leaf -form descends to the roots in the 
autumn, and there hybernates. The larvae of the 
root-form are at first smooth and like the young 
of the leaf-form, but afterward molt and become 
warty, so as to become readily distinguishable 
from them. Prof, Riley and certain French ob- 
servers have lately proved that the gall-producei-s, 
or the leaf-foiTn, come from the impregnated or 
winter egg. The winged females begin to ap- 
pear in July, but are most abundant in August 
and September, Like the wingless females, they 
reproduce by budding (parthenogenesis), the eggs 
not being fertilized by males, no males being in 
existence. Having issued from the ground while 
in the pupa state, they rise in the air, and spread 
to new vineyards, where they lay two or three, 
sometimes eight eggs. These eggs are of two 
sizes; and, in about a fortnight, from the larger 
eggs are hatched wingless true sexual females, 
and from the smaller eggs wingless males. The 
abdomen of tlie female, aftei- impregnation, en- 
largos somewhat, and she is soon delivered of a 
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solitary egg; which differs from the ordinary- 
eggs of the parthenogeuetic mother, only in 
becoming somewhat darker. Fig. 1, Type 
O/iUoBCola; a, b, newly-hatched larva, ventral and 
dorsal view; c, egg; d, section of gall;«, swelling 
of tendril ; /, g, h, mother ga;ll -louse, lateral, 
dorsal and ventral views; i, her antenna; j, her 
two-jointed tarsus. The figure on the side of 
each enlarged drawing represents the natural 
size. This impregnated egg gives birth to a 
young louse, which becomes • a virginal, egg- 
bearing, wingless mother, and thus recommences 
the cycle of the species' evolution. But one of 
the most important discoveries of Balbiani is 
that, during the latter part of the season, many 
of the wingless, hypogean mothers perform the 
very same function as the winged ones; i. e. , 
they lay a few eggs, which are of two sizes, and 
which produce males and females, organized and 
constructed precisely as those born of the winged 
females, and, like them, producing the solitary 
impregnated egg. Thus, the interesting fact is 
established that even the winged form is by no 
means essential to the perpetuation of the spe- 
cies; but that, if all such winged individuals 
were destroyed as fast as they issue from the 
ground, the species could still go on multiplying 
in a vineyard from year to year. We have, there- 
fore, the spectacle of an underground insect, pos- 
sessing the power of continued existence, even 
when confined to its subterranean retreats. It 
spreads in the wingless state from vine to vine, 
and from vineyard to vineyard, when these are 
adjacent, either through passages in the ground 
itself or over the surface; at the same time it is 
able, in the winged condition to migrate to much 




more distant points. Fig. 3, Type (root-form) 
Badidcola; a, roots of Clinton vine, showing the 
relation of swellings to leaf -galls, and power of 
resisting decomposition; 6, larva, as it appears 
when hybernating; c, d, antenna and and leg of 
the same; e,f, g, forms of more mature lice; Ji, 
granulations of skin; i, tubercle ;i, transverse 
folds at border of joints; k, simple eyes. The 
solitary egg above referred to is, the wmter egg. 
As autumn advances, the winged individuals 
become more and more scarce, and only eggs, 
newly-hatched larvse, and a few wingless, egg- 
bearing mothers are seen. The latter are said to 
die during the winter, and consequently the spe- 
cies in winter is represented by the larvae 



and a few eggs. In spring the larvae molt 
their winter coat, and, after attaining matu- 
rity, lay eggs. The eggs laid by the -pinged 
females are placed in the down of the leaf of the 
vine, but more commonly in the earth around 
the roots. Fig. 3, Type (root-form) Badicicola; 
a, b, pupa and imago of a problematic individual, 
or supposed male; c, d, its antenna and leg; e, 
vesicles found in the abdomen. As to remedies, 
one hundred and forty have already been pro- 
posed in France, but none are infallible. The 
best general remedy is flooding the vineyards in 
autumn or winter. The best specific applica- 
tion has been found to be the bisulphide of 
carbori, two ounces to be placed in a hole near 
the root, the earth becoming impregnated, the 




Fig. 3. 

insects are killed. Dr. Riley has strongly urged 
the use of those American vines which resist the 
attacks of the Phylloxera, as one of the best 
measures to prevent the attacks of this dreaded 
pest. Dr. Riley supplements the natural his- 
tory of this insect, showing the means he 
employed to carry out the rearing of the perfect 
insect, saying; The results of these endeavors 
to supply the winged mothers as nearly as possible 
with the natural conditions have been satisfactory, 
and they prove that, as was surmised, the eggs 
are laid in crevices of the ground around the 
base of the vine, but still more often on the 
leaves, attached generally by one end amid the 
natural pubescence, or rather down, of the under 
qurface; and while heretofore all efforts to arti- 
ficially hatch the progeny from these eggs have, 
for the most part, failed, I have this year suc- 
ceeded in hatching them without difliculty. 
(The illustrations given wiU show the various 
stages of the insect, so as to make the whole 
clear.— Ed.) I have also succeeded in getting 
both sexes of the American Oak Phylloxera, and 
in thus completing the natural history of both 
species. Though this true sexual form of vasta- 
trix, from the winged and agamous female, has 
never before been carefully observed and 
described, it was nevertheless anticipated by 
Balbiani in his studies of the European Oak 
Phylloxera {Phylloxera quercus Fonsc.) and by 
myself in my studies of the American Oak 
species (P. iJ»7€j/i)- Balbiani had also obtained 
what is evidently the same from eggs deposited 
by wingless, hypogean mothers late in the sea- 
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son, and after the winged mothers cease to fly. 
The winged females carry In the abdomen from 
three to five and sometimes as many as eight 
eggs. These eggs are of two sizes — the smaller, 
which produce males, about three-fourths the 
size of the larger, which produce females. As 
the whole organization of these aerial mothers — 
with the stout proboscis and ample wings — indi- 
cates freedom and nourishment are needed to 
bring the eggs to perfection and cause their proper 




Kg. 3. 

oviposltion. In confinemettt in small vessels, 
where these requisites are not easily furnished, 
the eggs are generally voided, with the death of 
; the parent, on the sides of such vessels ; and those 
freely laid are with the greatest difficulty brought 
to the hatching point. Only in two instances 
did I succeed in doing this last year. These 
failures in the past find their explanation not so 
much in the difBculty 
of supplying the nat- 
ural conditions,, as in 
lack of experience as 
to what these condi- 
tions were. The ac 
companying illustra 
tion, Kg. 4, shows 
Sexed Phylloxerae: a,, 
female ixistatnx, ven- 
tral view, showing egg 
through transparent 
skin; S, do., dorsal 
view; c, greatly en- 
larged tarsus; d, anal 
joints shrunken as they 
appear after oviposi- 
tion; e, male ca/rym- 
(xmlis, dorsal view — 
the dots in circle in- 
dicating natural size. 
Whether owing to the 

want of down on the Clinton leaf, or that the 
minuteness of the eggs makes it about as difficult 
to find them on a square four feet of earth sur- 
face as the proverbial needle in a haystack, the 
eggs found on the vine iu the aforementioned 
mushn enclosure were very few compaiied to the 
number of wmged insects which must have come 
out of the ground. It was also next to impos- 



sible to find, and quite impossible to follow, the 
sexed individuals after hatching. In the pre- 
pared jars, where the tomentose leaves of / 
Labrusca were kept, I obtained more satisfac- / 
tory results; for, while a few eggs were laid on / 
the surface of the ground, especially in the space 
between the earth and the glass, and a few others 
on the upper side of the leaves, by far the larg^ 
number were attached to the under surface, gen- 
erally by one end and thrust between the natural 
down of the leaf — evidently showing that thiols 
the natural nidus chosen. The winged mothers 
die soon after ovipositing and their shriveled 
and decaying bodies adhere to the leaf-down. 
By taking a leaf bearing eggs that are eight or 
nine days old and enclosing it in a smaller, tightly 
corked tube, the sexed individuals hatch freely, 
and are easily watched. This hatching takes 
place on about the tenth day after deposition, 
with our late September temperature. The egg 
perceptibly enlarges during this time, a fact that 
might be explained by endosmosis of the leaf- 
juices were it not known that the same fact holds 
true of many soft insect eggs that are not attached 
to succulent leaves or other living vegetatiion. 
The red eyes are seen through the delicate egg- 
shell early in the development of the embryo, 
and just before hatching the joints of the body 
are perceptible. The egg-shelj is so delicate that 
in the process of hatching it is usually pushed 
back in folds, and is left as a little wrinkled, 
whitish mass; occasionally, however, it more 
nearly retains its original form. The sexed indi- 
viduals are at once distinguished from all the 
other forms which this interesting species assumes 
by the obsolete mouth-parts, the sexual organs 
and the more highly developed nervous system; 
otherwise, in size, in smoothness and in obso- 
leteness of the basal joint of tarsus, they most 
closely represent the newly hatched larva. The 
next cut, Fig. 5, Grape Phylloxera; a shows a 
healthy root; b, one in which the lice are work- 
ing, representing the knots and swellings caused 




Kg. 4. 

^y their punctures; c, a root that has been 
deserted by them, and where the rootlets have 
commenced to decay; d, d, d, shows how the 
lice are found on the larger roots ; «, female pupa, 
dorsal view ; /, the same, ventral view ; g, winged 
female, dorsal view; h, .same ventral view; i, 
magnified antenna of winged insect; 7, side view 
of the wingless female laying eggs on roots; k. 
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shows how the punctures of the lice cause the 
larger roots to decay. Where this egg is natur- 
ally laid I have not yet ascertained, but in all 
probability it is carried into or near the ground 
by.the impregnated parent. The young hatch- 
ing irom it is the normal agamous female; for, 
though I have not yet hatched this impregnated 
egg of vastatrix, I have succeeded in doing so 
with that of Rileyi, and Balbiani long since 
did so with that of quercus. I am led to think 
that, once impregnated, the female carries her 
egg into the ground, because in 1873 I found 
females whose abdomens, instead of beins: filled 
with numerous small eggs, were distended with 
a single large one; and, though I was puzzled to 
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mm. long and half that in diameter, of the nor- 
mal, agamic and apterous female, as it is found 
upon the roots ; 3d, the similar, but somewhat 
smaller egg of the gall-inhabiting mother; 3rd, 
the s egg from the winged mother, rather more 
ellipsoidal, and 0.50 mm. long when mature; 
4th, the S egg from same, one-fourth less in 
length and rather stouter; 5th, the imjiregnated 
egg, just described, 0.32 mm. long and still 
more ellipsoidal. We have also the singular 
spectacle of an egg from the winged mother 
increasing from 0.34 mm. (its size when laid> 
to 0.40 mm. (its size just before hatching) giv- 
ing birth to a perfect insect 0.40 mm. long and 
this in turn without any nourishment laying an 




Fig. 5. 



interpret the fact at the time, I have no doubt 
now that I then had under my eyes the true, 
iacpregnated female here described, and that I 
overlooked the obsolete mouth. The habits of 
these sexed individuals, as I have been abje to 
observe in both the Grape and American Oak 
species, are similar to those recorded by Balbiani 
of yie European Oak species. The male is quite 
ardent, more active than the female and some- 
what longer lived. The complete natural his- 
tory of the Grape Phylloxera may now be con- 
sidered established. A full biological view of 
the species exhibits to us no less than five differ- 
ent kinds of eggs: 1st, the regular ovoid egg, 0.25 



egg 0.32 mm. long. A being is thus bom, 
and, without food whatsoever, lays an egg very 
nearly as large as that from which she came. 
From observations here recorded I would draw 
the following conclusions : 1. We can no longer 
really entertain the hope of any practical good 
from the knowledge of the nidus chosen by the 
winged mothers, as the destruction either of 
these or of their eggs — scattered as they are on the 
leaves all through a vineyard — is out of the ques- 
tion. The objects are too small to be practically 
searched for, and it is virtually impossible to 
prevent the spread of the disease in this stage. 
We might almost as well try to prevent mildeW' 



ORAPE INSECTS 



426 



GRAPE INSECTS 



by the destruction of tlie invisible floating spores 
that must at times pervade the atmosphere of a 
vineyard. The hope entertained by Lichtenstein 
that the winged mothers -would congregate and 
be attracted to some particular plant must, it is 
thought, be abandoned. 3. The only preference 
shown in this respect would seem to be for those 
leaves that are most downy or tomentose ; and 
from this view of the case we get another prob- 
able reason why the varieties of Labrusca wliich 
are characterized by an abundant downiness on 
the under surface of the leaves suffer most from 
the insect. 3. Having already had the young 
from the impregnated egg of Rileyi hatch in 
about a f ortiught after it was laid ; having shown 
in previous writings that this species winters in 
the larva state, and not in the impregnated egg as 
does the European quercus; remembering, fur- 
ther, that vastatrix resembles Rileyi in wintering 
as larva, it is safe to conclude that the impreg- 
nated egg of vastatrix will hatch the same season 
that it is laid, and that we can not apply to it the 
term winter egg which Balbiani applies to the 
impregnated egg or quercus. It is not unlikely 
that, since a few of the winged females issue as 
late even as the latter part of October, some few 
also of the latter produced impregnated eggs may 
pass the winter unhatohed; if so, they may be 
considered exceptions to the rule. In the same 
way, a few of the more common eggs from the 
agamous male may be exceptionally found on the 
roots in winter, though as a rule only the hybernal 
larva is found. Concluding, Dr. Riley states that 
a succeeding year's study" of both Vastatrix and 
Rileyi confirm him in the opinion, maintained in 
a previous report, that the term pupa, as applied 
to the sexed eggs by Lichtenstein, is quite unwar- 
ranted, and that the egg-covering, thin and plastic 
though it is, can in no sense be likened to a 
cocoon, and still less to a silken cover. The fact 
of its shrivelling up makes it none the less an egg: 
shell, for this shiivelling process occurs in all eggs 
with very delicate and plastic cbvering. and may, 
indeed, be witnessed in the gall-inhabiting form 
of vastatrix, though no one has thought of ques- 
tioning the ovarian nature of the eggs found in 
those galls. The foregoing, given at consider- 
able _ length, will be found important to vine- 
yardists. Another destructive insect, infesting 
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the grape, is the Red Shouldered Synoxylon {8y- 
noxylonbnsilarie), Fig. 6— a, larva; b, pupa; c, per- 
fect insect or beetle; a blight insect boring under 
the bark, as well as in the heart of the stems. Its 
depredations are not confined to the grape, for it 
also attacks the apple, and the hickory, boring 
straight to the heart of the tree. Infested twigs 
should always be burned. The Grape Forester 
"may also be mentioned here as eating the leaves 
■of the grape. - The miller has a black hue with 
two large spots on each of its wings. Those on 



the f orewings white and those on the hindwmgsy 
yellowish, (see illustration given below, Fig. 7), ', 
a, caterpillar, J, side view magnified, c, moth. ' 
The caterpillar is banded with whitish-blue with 
black lines, and on the middle of each square is 




Fig. 7. 

a broad, orange-yellow band dotted with black. 
Hand picking is the remedy. Of the four next 
beetles figured; the Editor of the Report on tlie 
Rocky Mountain Locust, says of the grape-vine 
colaspis, that it is one.of the worst of the forty or 
fifty different insect enemies of the grape-vine. 
The beetle ranges from New York to Illinois and 
Missouri. It is cream-colored and black, with 
long club-shaped feelers nearly a fifth of an inch 

Fig. 8. 




GRAPE-VINE colaspis! 

long; the head and prothorax are reddish-yellow, 
while the wing-covers are black. Hand pick- 
ing is the best remedy. The cut. Fig. 8, shows at 
1, beetle; 2, natural size; a, larva, 'J, end of 
body enlarged, the hair line showing the natural 
size. The larva has been found by Prof. Riley 
to feed on the roots of the strawberry. It trans- 
forms in the ground. Of the Vine-Leaf Hopper, 
he says it abounds East, when the grapes are 

Fig. 9. 




TINE-LBAP HOPPER. 



ripening, is pale yellow, with two broad red 
bands and a third dusky one at the apex. It is a 
little over a tenth of an inch long. It swarms 
on the leaves in August, puncturing them with 
its tiny beak, and drawing out the sap until the 
leaves turn yellow and become dry and stiff 
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The young appear in June, and the leaves are 
thus depleted for a period of nearly three months. 
They wither, and hence the plant becomes 
enfeebled, little new wood is formed, and the 
canes do not ripen well, and the fruit is stunted 
and easily mildews, while in a few years the 
vine become exhausted and barren. The leaf- 
hoppers hybernate, and lay their eggs in the 
spring As a remedy, wash the vines with soap- 
suds in June, and, if possible, fumigate the leaves 
with tobacco. These are among the worst of the 
insects attacking the grape. Another insect, 
rather rare, but destructive, is the Broad-necked 
Priornus. This is, however, a general feeder 
working in a number of trees, and will be 
treated of under its proper name. 

GRAPERY. A house similar to a gi-een 
house, but devoted to the raising of exotic 
grapes. They are of two kinds; those de- 
pending entirely upon the spring, summer and 
autumn's sun for ripening the fruit, and those 
heated artificially, for winter forcing. Since 
the introduction of ripe grapes from California, 
graperies are becoming less and less used in the 
United States by the wealthy. But in England 
they are still extensively used for forcing grapes, 
since the heat of the climate of Great Britain 
will not ripen any variety of cultivated gi'ape 
without more or less artificial forcing. 

GRAPE SUGAR. Olucose. 

GRAPHOMETER. A name for the semi- 
circle of land surveyors. 

GRAPHITE. Plumbago, black-lead. The 
coarse kinds are used in making crucibles. 

GRASSES. The great order of plants in- 
cluded in the GramineiE, or true grasses, are 
described botanically as having mostly hollow 
stems (culms) which are cylindrical and jointed, 
closed at the joints {nodes), leaves alternate, 
two-ranked, parallel-nerved, the dilated petiole 
(sheath) surrounding the culm and split open on 
the side opposite to the blade, and furnished at 
the junction of the blade with a more or less mani- 
fest scarious appendage {ligule). Flowers per- 
fect, polygamous or monoecious (rarely dioecious), 
imbricated with two-ranked glumes or bracts, 
the outer pair (glumes), substituting a spikelet 
of one or several flowers, the inner pair (palem), 
enclosing each particular flower which is desti- 
tute of a proper perianth. Stamens one to six, 
usually three anthers, versatile. Ovary one- 
celled, one-ovuled, usually with two or three 
scales (sguamvM) at base. Styles mostly two or 
two-parted ; stigmas pluiuose or hairy. Fruit a 
seed-like grain (fia-yopm); embryo small at the 
base and on the outside composed of copious 
farinaceous albumen. Annuals or perennials, 
with fibrous roots, often cceapitose. Spikelets 
paniculate or spiked, upper (inner) palea two- 
nerved or two keeled. This vast order — com- 
prises some two hundred and thirty genera, and 
perhaps not less than three thousand species, says 
Dr. Darlington, and is probably the most gener- 
ally diffused and the most important to man, of 
all the families of plants. Tlie seeds, and herb- 
age, furnish a principal portion of the food of 
the human race, and of the more valuable do- 
mestic animals. A great number of the grasses, 
however, are little better than weeds, on a farm, 
and some of .them exceedingly annoying. 
Those which the American agriculturist is more 
immediately interested in knowing, are here 
given. Those specimens with which the farmer 



and planter are most intimate may be composed 
in the Poa Sub-family, the Phalaris Sub-family 
and the Panicum Sub-family, and are as follows; 
I. — Poa Sub-Family contains 1. Leersia. 2. Oryza. 
3. Zizania. 4. Alopecurus. 5. Phleum. 6. Agrostis. 
7. Muhlenbergia. 8. Calamagrostis. 9. Cynodon. , 
10. Eleusine. 11. Dactylis. 13. Glyceria. 13. Poa. 
14, Festuca. 15. Bromus. 16. Phragmites. 17. 
Arundinaria. 18. Lolium. 19. Triticum. 30. 
Secale. 31. Hordeum. 33. Avena. 33. Arrhena- 
therum. 24. Holcus. II. — Phalaris Sub-Tribe con- 
tains 1. Anthoxanthum. 2. Phalaris. III. — The 
Panicum Sub-Tribe; 1. Paspalum. 3. Panicum. 
3. Setaria. 4. Cenchrus. 5. Tripsacum. 6. Zea. 
7. Saccharum. 8. Andropogon. 9.' Sorghum. 
Of the last Sub-family we shall only notice 
those adapted to cutting green for forage, 
and those adapted to the pasture and mea- 
dow. Grass is the prime integer in all 
farming. The hay crops of the United 
States are the most valuable single crops culti- 
vated, and grass for summer pasture ranks 
higher than any. It makes pasture in summer, 
and forage in winter, and all farm stock in any 
country are dependent upon it almost exclusively 
for food, for even m fattening with grain — corn, 
oats, barley, etc., — we depend upon the seeds of 
this beneficent family of plants. The Cruciferoe 
which includes cabbage, rape, mustard, turnips, 
etc. , are valuable in England. The CucurbitaceoB, 
which includes pumpkins, squashes, etc. , find a 
large place in feeding stock in many portions of 
the United States. The composite family, the 
largest of the natural families, furnish arti- 
chokes and a few others seldom used ; but it is 
remarkable in its lack of useful species although 
wonderful in ornamental ones. The night-shade 
family gives us the potato. The parsley family 
gives us the carrot, the parsnip and some others 
of value, and the goosefoot family furnishes the 
sugar beet and mangehvurzel, valuable for 
feeding in the West. Nevertheless, all placed 
together are of but little account in comparison 
with the great grass family, which includes our 
cereal grains. In fact, grass is of more value to 
man, than all other plants combined. Vastly 
more than half of all vegetation — as to its value 
to man— is contained in this family. In 1870, 
the hay crop alone of New York, exceeded sev- 
enty-seven millions of dollars ; in Pennsylvania, 
over thirty -five millions; in Ohio, over twenty- 
one millions, and in Illinois, more than twenty 
millions of dollars. The truth of the text, All 
flesh is grass, will thus readily be understood, 
and also the statement that Grass is King among 
the crops of the earth. Prof. "W. J. Beal, 
of the Michigan Agricultural College, one of 
the most accomplished botanists in the United 
States, describes the botany of grasses, in the 
following simple and common-sense language; 
The term grass, as used in common every- 
day life by many people, is applied to all those 
plants which are used for pastures and meadows. 
This is a classification founded upon use alone, 
disreearding all the other features of the plants. 
It is like calling every thing a fish, because it 
livesin the water, or birds and insects because 
they can fly. These are superficial or artificial 
classifications, and have no scientific value 
whatever. In like manner a great variety of 
grasses and other plants are known by 
the same name in different parts of the country, 
or one plant is known by ci half a dozen or 
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more names; so such names often are very 
puzzling, and afford very little guide as to 
what is meant. If one asks about drop seed, or 
blue grass, or fox-tail, or fowl meadow grass, or 
wire grass, or red top, we must first know; the 
Latin name of the grass, or we are by no means 
sure that we understand each other. The 
trouble is greatest among plants like grasses, 
where the resemblance is often very close to 
inexperienced eyes. I believe there is little or no 
prospect that people will ever agree on the 
common names of many of our grasses. Our 
first, lesson in botany will be to learn how to 
distinguish true grasses when we see them. 
Take in your hand a straight stalk of Indian corn 
— for this is a true grass — the leaves are on the 
alternate sides of the stem, one at each solid 
joint, making two ranks or rows from top to 
bottom. As you look at a straight stem of 
grass, the leaves may appear to you right and 
left, or they may appear on the side of the stem 
next to you' and away from you. The leaves 
have no teeth or notches along their edges. 
They can be stripped into many fibrous threads, 
i. e., the veins are nearly parallel with each 
other. Obse(-ve further that the lower part of 
each leaf forms a sheath which surrounds the 
stem. This sheath may overlap, but never 
grows fast to the stem, except at the joint, nor 
does it close opposite the main part of the leaf 
so as to form a tight tube. It is naturally split 
down to the joint, and may be unrolled like a 
scroll without tearing away part of it. In bot- 
any, it does not generally do to put very much 
stress upon the structure of the leaves, but in 
this case it is of much importance. If you un- 
derstand me so far, and can apply the knowl- 
edge, you can neyer be deceived as to what is a 
grass, and what is not grass, among all our na- 
tive or cultivated plants. This point gained is 
^ well worth an hour of study. All grasses, in 
their healthy condition bear flowers at some time 
of their life. The plan of the flowers is well illus- 
trated by a head of chess, or rye, or wheat, or 
June grass. Usually two or more flowers (some- 
times one) are included within two short leaf- 
like bodies called glumes. Each perfect flower 
has from one to six (usually three) stamens, with 
anthers attached by a point (versatile). Outside 
the stamens are usually two small green leaf -like 
bodies called palets, one of which has two ribs, 
with a thin strip uniting them. In the center of 
the flower is never more than one pistil, making 
a fruit which is called a grain. The embryo or 
germ of the plant is just at one end, on the side, 
and is the part first eaten out by mice and squir- 
rels in Indian com. This is by no means all that 
applies to the botany of grasses, but enough for 
our present purpose. The grasses are much alike, 
and few botanists know them, as they are 
thought to be too hard, and the flowers too 
small, to master without much hard study. In 
Indian corn the flowers are of two kinds, each 
incomplete in itself. On top of the stalk the 
branching tassel produces an abundance of fine 
dust called pollen. On the side of the stalk are 
one or more short branches, covered vpith a 
cluster of leaves, from the tip of which extend a 
large number of slender threads. The branches 
become the ears, the leaves about them the 
husks; the threads are often called silk. One of 
these long, delicate threads runs down to each 
one of the embryo kernels of corn. That each 



may become a kernel it is first necessary that a 
grain of poUen froni the tassel should fall upon 
the silk. Hence it grows or thi-usts out (the 
pollen does) a very delicate prolongation all the 
way down to the young kernel. If the pollen 
from one variety of corn fall on the' sUk of 
another variety, we get a mixture, so our seed 
will not be pure. In wheat, red top, oafs and 
timothy, the flowers are perfect, havmg the 
stamens pistils, the tassels and silk growing 
from the same flowers. Our new varieties of 
wheat and oats, doubtless, are produced in a 
manner similar to the mixing of Indian corn. As 
the pollen of com is known to exert a marked 
influence on the kernels of com, it probably, 
also, has something to do with their size and 
vigor. The poUen should come from large, 
healthy plants, as well as the ears. Every 
breeder of animals knows the importance of 
selecting good males as well as females. The 
pollen is the male flower, or part of the male 
flower. To get the best seed it it not enough to 
select the best ears of a field, but a, small patch 
should be planted, from which the farmer ought 
to remove, before flowering, aU the tassels of the 
stalks which are not fully developed, or such as 
are not likely to produce good ears. A similar 
plan is worth trying to remove wheat, rye, oats 
and barley, i. e., cut out from a small plat all the 
feeble heads, to prevent the bad influence of 
poor pollen. A great deal has been written, first 
and last, of the value of chemical analysis as a 
means of determining the value of a boU for cer- 
tain crops, and also as determining the value of 
various foods, including the grasses in feeding 
and fattening animals. This has never been found 
of special practical value, except in a general 
way, and our best chemists now acknowledge 
this fact. It has been contended by theorists 
that certain grasses, and the hay, could be made 
available in feeding for growth, while other 
varieties could be used as a means of fattening 
the mature animals. In fact this is nonsense. 
The best success in feeding for the dairy is in 
those regions adapted to the gi'owth of a great 
variety of grasses, which vrill stand year after 
year as permanent pasture, and become thicker 
and thicker, the object being not only to get a 
succession that will continue from week to week 
during the whole season, but also grasses that 
are rich, succulent and sweet, and that may 
be pastured close and that will again 
spring up quickly. In growing for beef this is 
not so essential, particularly in the West, where 
grain food is so abundant and cheap. The 
object in this case is flush pastures, of nutritious 
grass where cattle may quicldy fill themselves 
and thus be kept quiet. For the growing ani- 
mals old, short pastures supplemented with other 
food, so that the animals may be fully fed for the 
night, will be indicated, and feeders in each sec- 
tion of country must experiment with varieties 
for themselves. This is necessary from the fact 
that in the United States but few experiments 
have been made in this direction, by the States, 
or the general government, or by our agricul- 
tural colleges, and it is a matter that can only 
be accomplished in the best manner at public 
institutions, and for obvious reasons. In Eng- 
land the rhost careful experiments have been 
carried on in relation to the value of the vari- 
ous grasses for different soils and situations, and 
also m relation to their value as to season Thus 
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the feeder for flesh may select: 1, Red clover, 
{THfoUum praiense); 3, White or Dutch Clover 
{T. BepeTis); 3, Timothy, {Phleum pratense) a 
better name for w^hich would be Cats-tail grass, 
and, for the reason that in some sections of the 
country it is called Timothy, as in Pennsyl- 
vania, and Herd's grass in New England and 
New York. Neither of these names give an 
indication of its characteristic ilower-head, while 
the former names do ; 4, Blue grass, {Poa pra- 
tensis); 5 Wire grass, {Poa eompressa); 6, Red 
Top, (Agrostis vulgaris). (Here again confusion 
of names comes in. In Pennsylvania Blue 
grass is called Green grass, and Red Top is 
called Herd's-grass.) 7, Orchard grass, (Dactylis 
glomerata); 8, Fowl Meadow grass, (Poa serotina); 
9, Meadow Fescue, {Pestuca praiensis) For 
feeding during droughts, Indian corn, sown at 
the rate of two bushels per acre, in drills two 
feet apart, cultivated thoroughly once or twice, 
and cut when in blossom will make a good 
reliance, as also will German millet (Panicum 
Oermanicwm), and common millet (P. miliaceum). 
Here we have nine yarieties of grass that do well 
generally. One, two, three, four, five, and six, 
constitute the bulk of the grasses cultivated for 
pasture ; and one and three that for hay. Number 
seven is one of the most valuable in the whole 
list, and should be tried everywhere, on land not 
wet. Eight and nine are also well worthy of 
trial. Fowl meadow grass especially has been 
found to take the place of blue grass, in those 
sections of the Northwest where blue grass does 
not succeed. Especially has this been the case 
in Wisconsin. It is hoped it may be found so in 
the Southwest, where Wue grass is not natural to 
the soil. Mr. Frank E. Hoyt, a careful farmer 
of Wisconsin, in relation to this grass, says he 
knows of no grass in the Northwest that will 
compare with it, either for pasturage or the pro- 
duction of hay. It has never been winter or sum- 
mer killed, and he has found one acre of marsh 
well set in fowl meadow equal for pasturage to 
three acres of upland, set in blue grass, and the 
hay produced the second year after seeding_ has 
never failed to pay the entire expense of cultivat- 
ing and seeding the land. Fowl meadow hay is 
especially valua,ble for horses having all the 
advantages of wild hay, being free from dust, 
that mfests timothy and clover, while it possesses 
all the nutriment of the best tame hay; and those 
' dairymen who are acquainted with it, pronounce 
it valuable hay for milch cows. In all new 
countries the dependence must, of course, be 
first upon the wild grasses. As a rule these have 
not been suiHciently appreciated. Many of them 
are of exceeding value, but, unfortunately are, 
as a rule, sparse seeders, and hence are apt to be 
neglected. The trouble is that farmers, as a 
class, do not investigate and experiment enough 
for themselves. Thus they are content with the 
most meagre list of grasses, and as a result, for a 
good part of the season their stock find insuffi- 
cient food of proper succulence, and oftentimes 
are really distressed for subsistence. There are 
many native and indigenous grasses in the West. 
A very considerable list of those will ultimately 
be found valuable. Prof. Beal gives a list of 
sixty-five true grasses, excluding cereal grains 
and clovers, found on the Michigan Agricultural 
Farm, the most of them indigenous. In Illinois, 
says Prof. I. A. Lapham, there have been 105 
native grasses, (none peculiar to the State), eleven 



introduced, and twelve that are known as they 
are cultivated; a larger number, in proportion to 
the whole number of flowering plants in tlie 
States, than is usual in the same climate. This 
is owing to the extent and shape of Illinois, 
stretching from Lake Michigan to Kentucky, 
It has all soils, woods, prairie, and borders of 
lake and river. But it is not to any one species 
of grass that we should look for the support of 
our stock. On the native prairies we find many 
spefeies intermingled, each doing its part, some 
preferring low, wet situations, others grow only 
on dry ground ; some prefer the shade of forest 
trees, while others flourish best on the most 
exposed parts of the broad prairies ; some grow 
only in the water, others along the margins of 
lakes and streams; some attain their maturity 
early in the season, others late in autumn. Of 
the grasses examined by Prof. Beal, we append 
the following concise and interesting descrip- 
tions, with their botanical and common names. 
It will be found valuable for the notes on perni- 
cious, as well as on valuable species: PhUum 
pratense, called Timothy or Herd's grass in New 
England and Michigan, but in Pennsylvania they 
mean Agrostis vulgaris when they say Herd's 
grass. One name is said to have been given to 
this grass after Timothy Hanson, of Md., who 
raised it many years ago. Another name comes 
from Mr. Herd, who is reported to have found 
it growing wild in New Hampshire, over 100 
years ago. In England it goes by the name of 
cats-tail grass. This grass in many places has 
become very popular. There is reason for this. 
It is a good grass, and will tlirive under a great 
variety of circumstances. It is easily recognized. 
Another reason still, which I think is not least, 
the seeds are quite large, pretty, and easily 
known, so men know what they are buying. It 
is fashionable and popular. It thrives on soil 
dry or moist, light or heavy, particularly the 
latter — not on sand. It is often sown with red 
clover for meadows, but flowers considerably 
later. On account of a bulb or thickening of 
the stem at the base it should not be cut very 
near the ground. The second growth after 
mowing does not start very readily. For pasture 
it is too'coarse, and should not be sown alone. The 
bulbs are eaten off by sheep. It is not so popular 
in Europe as here. Agrostis vulgaris is known as 
Herd's grass in Pennsylvania, but in most parts 
of the country as red top. In Rhode Island it 
is called Burdin's grass and in other jjlaces Red 
bent gi-ass or Summer-dew grass ; sometimes Fowl 
Meadow grass or small. red top; one variety is 
called Fine-top in Massachussetts. Here you see 
the absolute necessity of the one double Latin 
name, Agrostis vulgaris, not used for any other 
plant. It is a valuable grass thriving on moist 
soils, flowering rather late, with timothy, or 
later. It makes good pasture, good hay, though 
rather light for its bulk. It is not very rich in 
starch, gum, sugar or silex. It is a native peren- 
nial, not well adapted to sow for one crop, fol- 
lowed by plowing. Very variable m appearance 
—not much esteemed in England. Agrostis alba, 
White bent grass, or Florin thrives on moist and 
fertile soil, and varies much in its appearance. 
The stem bends down and roots at the joints. It 
is valuable for pasture early and late. Second 
crop small in meadows; quality good, used for 
making hats in Europe; a native of Europe, Asia 
and America ; the same as red top. Agrostis Stolon- 
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ifera is a variety of the above, about the same 
quality; thriving on drier land; a foreigner 
highly praised in Europe. It is hard to Idll on 
account of underground stems which run some- 
what like those of June grass. Agrostis peren- 
nans. Thin grass, grows wild in woods and 
shaded places. It is rather feeble, yet of good 
quaJity, and of some value for seeding in the 
shade. It is quite pretty. Agrostis scabra, Hair 
grass, has very long branches on the top; 
leaves shorter than the above ; the top more slen- 
der and longer; quality much as the last. The 
long slender tops, when ripe, break off, and ai-e 
driven to long distances by the wind, rolling them 
over and over. I have seen them twenty feet high, 
in the tops of trees, and next to the woods I have 
been able to gather up my arms full of such tops 
at a single effort. In this manner the seeds are 
widely sown. Poa praierms, June grass, Green 
grass. Meadow grass. Blue grass. Spear grass, 
Kentucky Blue grass. This grass is widely dis- 
tributed, both in the old world and in the 
new. It flowers early in June, thriving on high 
or low land, but does not seem adapted to thin, 
poor soil. It is very highly prized in England; 
also in Kentucky and in many parts of other 
States; yet in some places it is regarded as a 
troublesome weed, ninniflg and spreading after 
the manner of Quack grass. It makes excellent 
rich pasture, and is our best grass for lawns; but 
for meadows it is rather short. It should 
not be jtfdged, however, by its short, early 
flower stalks, but by its long leaves pro- 
duced in abundance throughout the sea- 
son. These leaves are frequently two feet 
in length, when allowed to grow for a time. 
It is not well adapted to alternate husbandry, as it 
requires more than one summer to get well estab- 
lished. It is nearly always abundant in all 
pastures, working, or winning its way where 
a persistent effort, is not made to keep it out. 
The straw is used for leghorn hats. It is our 
best grass for pasture, all things considered, 
milch cows fed on it making excellent butter and 
cheese; prominent in European pastures and 
those of the Northern States. Poa compress^, 
Blue grass, Wire grass. Its habit is much like 
June grass, though it prefers dry soil. The 
stems are hard, dark green, and easily known by 
being flat or compressed, remaining green and 
sweet for a long time after the seeds have 
ripened. It shrinks the least in drying of any 
of our grasses. For pasture it is exceedingly 
rich, and much liked by all kinds of stock. Cows 
fed on it make excellent butter and cheese. 
For meadows it is small and wiry ; hard to cut' 
soon gumming the scythe, or knives of the 
reaper. It is valuable for dairy regions, creep- 
mg in old pastures like Poa pratensis and white 
clover, though much less abundant. It does 
not make much show. Poa serotina, False Red 
Top, Late Poa, Swamp Wire grass was first 
called Fowl Meadow grass, because it was 
thought that the seeds were introduced into a 
meadow by ducks (wild fowl) in Dedham, Mass. 
Ihe stem is evergreen, like that of Blue grass. 
It IS tall, thriving on low wet land; good for 
meadow or pasture. The hay is soft and n'jtri- 
tious. A very valuable grass— common on low 
land. Poa annua. Dwarf or Early Meadow 
grass, 18 found everywhere in old pastures and 
about dwellings, making much trouble by con- 
stantly spnngiBg up in paths and drives. It is 



pale green, sweet, short, and early, fit for pasture 
only; also common in Europe. Poa trivialis is 
highly prized in Scotland and England; not 
much esteemed in this country. Cakmiaffl-ostis 
Canadensis, Blue Joint, Reed grass. This is a 
large native, thriving in wet places, giving a 
big yield of rather coarse hay. Cattle eat it 
greedily, if cut in the proper season, early. It 
thrives with Fowl Meadow grass. Bouteloua 
curtipendula, Musquit or Mesquit grass. This 
is considerably cultivated in the Southern States, 
and is a favorite grass with many. B. oligos- 
tachya or Buffalo grass, is said to cover the best 
portion of Salt Lake Valley and the valleys of 
the Rocky mountains. It has not succeeded in 
Pennsylvania It is thin and too short for hay. 
Daetylis glom&rata. Orchard grass or Rough 
Cocksfoot, is a native of Europe, where it has 
been grown over a hundred years, meeting with 
great favor as pasture and meadow. It ripens 
early, about with red clover. It starts very 
soon after being mowed. It is very nutritious; 
stock like it; should be sown thickly and cut 
early. In many places of England it stands 
highest of all grasses in value. Its growing in 
tufts, is one objection to it; It thrives very well 
in shady places. Ahpeeurus pratenMS, Meadow 
Foxtail, is something like Timothy in appear- 
ance. It is softer, shorter, earlier, light, sweet, 
and highly prized in old pastures of England 
and Scotland. It requires three or four years to 
get well established. It is not large enough for 
meadows. At Michigan Agricultural College 
it ran out on new land, when sowed for pasture 
with orchard grass, June grass and White clo- 
ver. It starts well as a second growth; thrives 
. in some parts of Massachusetts; requires a soil of 
clayey loam. Ginna a/rundinacem. Wood Reed 
grass, Indian Reed grass^ — Reedy Cinna — thrives 
in moist woods and swamps, often four feet 
high. It looks well, though has gained no rep- 
utation. MuMenbergia glomerata. Drop seed, 
though not the one mostly known by the name 
of Drop seed ; thrives in bogs and marshes. It 
has a hard stem at the base, and a stout rhizome. 
Cattle like it, but it has not had a fair trial. M. 
Mexicana, thrives in smaller places with the 
last; is taller and more branching; rootstalks 
similar. It flowers late; of some value. M. 
syhatica is found in rocky woods; slender; looks 
well; stock like it; stout rhizome; worth 
a trial. Braehyelytrum aristatum. Dry, rocky 
woods; scarce; looks well; is eaten greedily by 
stock. Eatonia Pennsylvanica thrives in moist 
woods and meadows. It is soft, thin, looks 
well; cows are voraciously fond of it. It does 
not seem very hardy. Eatonia obtusa grows dfi. 
dry soil, with qualities mucn like the lasf 
Olyceria Canadensis, Rattlesnake grass, is 
large, grows in wet bogS, and is of some value. 
Olyceria elongata, grows in the same places and 
of similar value as last two. Qlyceria nenxtta. 
Meadow spear grass — nerved manna grass: 
(some call it Fowl Meadow grass, and others 
Drop seed), it does best in low places; is com- 
mon, nutritive, and valuable in some places, but 
of less value than Red top. Festuca omna, 
' Sheep's Fescue, is small, almost insignificant, 
early, sweet, pretty, and grows in tufts. In the 
Scotch Highlands, at the altitude of 4,000 feet, 
it constitutes the greater part of sheep pastures. 
It does very well in the shade and stands dry 
weather well; there are several varieties, none of 
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which seem to have much merit for this coun- 
try. Festuca elatwr, taller Meadow Fescue, 
sheep's fescue. It thrives in stiff soils, doing 
very well in shady places. It is nutritious and 
early, flowering in Juae or July. Cattle are very 
fond of it. It produces well in many places. 
There are several varieties which run into each 
other. It has been extensively tried in the old 
country, and much liked by some farmers. Be 
sure to cut for hay as soon as in flower. Bronms 
secalinua, Cheat or chess, Willard's bromus, in 
England called lop, too well known in this 
country as a pernicious weed in wheat fields. A 
few years ago the seeds were sold as producing 
fine meadow grass. A jury of cows did not 
agree with the great puffs it received in the 
papers. There are two other species, also of 
foreign birth, of no value. We have two species 
that are wild, Bromus Kalmii and B. Cuiatm, 
which may be worth trying in dry soils. Phrag- 
mites communis, reed grass. This grows in both 
hemispheres; twelve feet high in swamps; the 
tallest grass as far south as Michigan. Lolium 
perenne, Ray or rye grass, common darnel. 
Introduced from England, where it is one of the 
most universal grasses in cultivation. It has 
often been mistaken for Quack grass, but may be 
distinguished by its single glume, no rhizomes, 
and spikelet turned edgewise to the axis which 
supports it. It has a very high reputation for 
pasture, lawn or meadow. It needs high culture 
and a moist climate. After'a thorough test in 
some parts of Pennsylvania, it is much liked. 
It is early, starts quickly after mowing; the leaves 
are very glossy; excellent for lawns. Lolium 
lialicum, Italian rye grass. This grass needs 
rich land. Many people have doubtless failed in 
its culture by not understanding that it is a bien- 
nial. For a single season, no doubt, it iii one of 
the best grasses, and is. much used in the old 
country. Cattle like it; it gi-ows fast, is nutri- 
tious, early, and fitted for alternate husbandry. 
Triiieum repens, Couch grass, Witch grass. Quitch 
grass. Twitch grass,Chandler grass. Quack grass. 
This is productive and nutritious, and would be 
a valuable grass in many soils were it not so 
difficult to eradicatfe when it once gets in. It 
multiplies rapidly by creeping underground 
stems. A pernicious weed. It is very nearly 
related to common wheat. Mymus Vtrginicus, 
Lyme grass, wild rye. It is coarse and not 
promising unless in dry soils. Mymus Canadensis, 
Canadian lyme grass. Found on lake shores 
and river banks. Large ' and showy. We can 
not tell what it might do with good culture for a 
series of years. It is worth trying, as well as 
many others. Dantlumemspicata, Wild oat grass. 
White top. Old fog. It grows on dry, sterile soil, 
is early but poor feed. Avena, Oats. There 
are two wild, and some foreign species. They 
are worthy of attention. Aria fleamosa, Hair 
grass. Slender; found in woods. Sheep are very 
fond of it, but it is too delicate. There are three 
other species quite similar. Ti'isetum. There 
are two natives and several in Europe. The for- 
mer have not been tried ; the foreign prove to be 
of some value. ArrhenatTierum avenaceum, Tall 
oat grass ; ray grass of France. It has been tried 
and extensively recommended in some parts of 
Pennsylvania. It is early; cattle and sheep will 
eat it when they are forced to. It is said to be 
the most abundant of any grass cultivated in 
Stance. Starts quickly after mowing, used for 



soiling. Holcus lanatus. Velvet grass, or soft 
Meadow grass. It stands droughts well, and has 
given favorable results after a few trials in this 
country; some praise it, others call it worthless. 
Anihoxanthum odorat'im. Sweet-scented vernal 
grass. Owing to an abundance of benzoic acid, 
it is very fragrant, and a general favorite with 
people about haying time. It is small; it is the 
earliest grass we have, and also grows till very 
late in the season. Some think that it adds to 
the quality of butter, but the late Sanford How- 
ard met this assertion by saying, then we should 
have the best butter in the New England States, 
where it is the plentiest. This is not the case; 
cattle do not like it. Good in lawns, will gi-ow 
on poor land. Phalaris arvndinacea, Reed can 
ary grass, is the original of the ribbon grass which 
is cultivated for ornament. It is large and coarse. 
Grows on wet land; cattle are moderately fond of 
it. Some think it promising. Produces a large 
crop, something like Blue Joint. Panicum is a 
very large genus, containing thirty-three species in 
Korth America, and four hundred in all the 
world. Panicum ci-us-galli. Barnyard grass, is 
an annual, a coarse, large, sprawling, juicy grass 
from Europe; it has sometimes been cultivated. 
Varies much ; stock eat it. At best a weed, though 
called ornamental in some parts of Europe. Pani- 
cum genieulatum, Hungarian grass, which has 
had a great reputation in some places. A valu- 
able annual grass if cut when in flgwer. Setaria 
mridis, Bottle grass, green Fox-tail, wild Timo- 
thy. A weed in fields and gardens, from Europe, 
looking like small MiUet. Setana glauca, Fox- 
tail grass, much like the last. If allowed to ripen, 
it is good to spread under a shed for fowls, which 
like the seed. Setaria iialkn, Bengal grass or 
Millet. It runs wild where sown, like a weed; 
does not equal oats as a forage plant. Of the 
far western grasses, the United States Agricul- 
tural Report some years ago gave a list of one 
hundred and forty-three species, including fifty- 
seven genera of grasses, found native in the region 
of country lying west of the Missouri river, known 
as the high plain region of the United States, 
between theparallels of 35° and 45° north lati- 
tude and embracing the eastern water shed of the 
Rocky mountains between these parallels, includ- 
ing the States and Territories of Nebraska, Kan- 
sas, Colorado, New Mexico and the Indian Ter- 
ritory. Of the species given, ninety-one extend 
across the Missouri river, leaving fifty-two species 
belonging to the plain and mountain region pro- 
per. The remaining- eighty-four species could 
not be considered as belonging more to this region 
than to the States east. The relative value of 
these various species as forage grasses differs very 
widely, a few of them being entirely worthless, 
and many of them almost valueless as compared 
with others. The list of these varieties will be 
interesting, now that this region is so fast settling 
up. The largest number of the species could be 
dispensed with, without manifest disadvantage 
to the grazing interests of the country. As a 
rule farmers are slow to try new species of grass, 
notwithstanding the fact that, among the greater 
part of our farmers, clover and timothy form 
not only the bulk of their meadows, but also 
their pasture as well. Our agricultural colleges 
would do a good work if they would try new 
varieties with a view to their introduction if they 
proved valuable. The relative value of the 
twelve most important species is exhibited in 
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the following table of per centum estimates, one 
hundred representing the aggregate value of the 
twelve-. 
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These estimates cait only be approximate, of 
course, but they are believed to be so nearly 
correct that, as a comparative exhibit of the rela- 
tive value of the species now comprising the 
great forage resources of the country, their im- 
portance will not be overlooked. The flesh and 
fat producing qualities of these several species 
have not yet been sufBciently tested to warrant 
comparative estimates of their relative value in 
this respect. Andropogon furcatus, Andropogon 
scoparius, and Sorghum nutans, by their abund- 
ance m all the eastern portions of the district, are 
the leading species, and at present comprise at 
least three-fourths of the grazing resources of 
that portion of the country. Next in import- 
ance follows Sporoholus hetsrolepis. This species 
is peculiarly palatable to cattle, and they are 
seen roving over rich pasture of other species in 
search of it. This is also said to be the winter 
forage species of Kansas, where it abounds, 
affording the rich winter pasturage of the farm- 
ers and herders of that State. It flourishes 
chiefly on the moister portions of the plains, and 
many local areas are almost exclusively occupied 
by it. Many of these far western grasses have 
yet no common names. These not being given 
untU species are introduced into general cultiva- 
tion. In the following description of species, 
descriptive terms that may be readily understood 
by all, will be used, and from which it is believed 
the identification will not be difiicult to those 
who do not understand botanical terms. Andro- 
pogon furcatus. This species, the most abund- 
ant over large areas, is distinguished only by its 
spikes of flowers and fruit from its near rela- 
tives, Andropogon scoparius and Sorghum nutans, 
with which it often grows. It grows nearly 
twice as taU as A. scoparius, with spikes of flow- 
ers longer, and ridged, and two to five together, 
terminal, and on short branches from the axils of 
the upper leaves. The spikes are purplish gen- 
erally, but often entirely destitute of color. It 
does not fruit every year, nor in all situations. 
A very favorable season of moisture is required 
to cause it to fruit abundantly. It is one of the 
principal hay grasses of the country, and is 
abundantly cut and cured for winter use. An- 
dropogon scoparius, a much smaller plant than 



the foregoing, and much less abundant, yet 
apparently quite as valuable for feeding stock. 
It is known by its numerous slender branches 
from the axils of all its upper leaves, having its 
spikes of flowers single and scattered along the 
branches, very slender and thinly, silky, haiiy, 
and often purplish as the preceding species, and 
frequently growing with it, and diflScult to dis- 
tinguish from it when not in fruit. This is also 
one of the hay grasses, and is esteemed of equal 
value with the foregoing for winter feed. It is 
singular that these two most valuable western 
grasses should have been considered remarka- 
bly worthless grasses by the learned Dr. Dar- 
lington, less than twenty years ago. Sorghum 
nutans. This noble prairie grass is at once 
known when in flower by its 'single terminal 
panicle of sorghum-like spikelets drooping 
in mature fruit, shining with brownish or 
russet hairs. This plant has often a peculiar 
glaucous hue, forming a striking contrast when 
growing with the form destitute of the glaucous 
bloom. In many localities it is scarcely less 
abundant than Andropogon furcatus, and consti- 
tutes a large portion of the prairie hay. Like 
the two previously described, it fruits only in 
favorable seasons, and in the growth of foliage 
is also much diminished by dry summers. The 
hay from these three species is considered best 
when cut iust before- killing frosts in early 
autumn. Sporobolus Jieterolepis. This species 
may^be identified by its long, slender leaves, 
gi'owing abundantly from the base of the plant, 
^acefuUy curling and frequently resting their 
tips on the ground; fiom its tendency to grow 
branches or stools, and, when in fruit, from its 
small panicle of sharp-pointed spikelets and its 
round seeds. These, when bruised, emit a 
strohg, heavy odor, which has been compared to 
that of Wragrostis megasUtchya when crushed in 
the hands; but to most persons it is much less 
offensive, and to some not at all disagreeable. 
It attains to the average height of about two and 
one-half feet in fruit, but in dry seasons large 
tracts almost exclusively composed of "this spe- 
cies are without a single fruiting plant. It is 
sometimes cut for hay, in the absence of the 
more productive species, and makes an article of 
first quality. Bucldoe dactyloides. This is the 
noted buffalo grass of the region, and may be 
recognized at once, and be distinguished from 
all othei' species, by its low, dense, tufted 
growth; also by its stolons, from which it 
spreads rapidly. It seldom if ever attains to the 
height of over two or three inches, except with 
its male flower stalks, which sometimes reach 
two or three inches above the leaf growth. 
These have at their summit a few flat spikes of 
male flowers only. The female flowers are clus- 
tered down close to the earth, and nearly covered 
with tufted leaves Male and female flowers are 
borne by the same plants, not by different plants, 
as was at one time supposed. It grows most abun- 
dantly in the central region of the plains, and 
affords nutritious, but rather scanty grazing for 
domestic animals; yet its value as a winter for- 
age plant is not to be overlooked, as its stolons 
remain green during the winter months, and, 
combined with the dead leaves, afford to closely 
grazing animals a reasonably good living. In 
s Hithern Kansas, ,the plant reaches its eastern 
limits, about one hundred miles west of Fort 
Scott. There it first appears in small, distinctly 
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outlined patches, a few feet in diameter, and in 
narrow strips or lines at the base of low eleva- 
tions on the large prairies. We were puzzled to 
understand how this humble plant was holding 
its place, here in the midst of strong, tall, grow- 
ing competitors, Andropogon and So^gliunh, sur- 
rounding it closely, but not venturing on an inch 
of its territory; but we soon succeeded in discov- 
ering that the phenomenon resulted from local 
soil conditions. At the depth of half an inch 
below the surface of those areas, the soil, for an 
inch or more downward is closely compacted and 
hardened, so as to prevent the roots of plants 
from penetrating through it. These areas, being 
thus unfitted for the growth of deep-rooting 
plants, had become open for settlement by this 
humble species, which requires only a shallow 
soil to sustain it. This hElrdened condition of 
soil at the base of these low elevations, is evi- 
dently from the agency of alkali, or some related 
mineral substance, filtering through the soil and 
cropping out at these places. Not having tested 
the conditions under which the plant exists in 
the heart of the plains — the center o f its home — 
we ar^^ unable to say whether similar phenomena 
attend it there ; but that an alkaline saturated or 
tinctured soil is essential to its growth has been 
disproved by the cultivation of the plant east of 
the Mississippi, where it flourished finely, but it is 
unable to compete with its intruding neighbors, 
and is soon overrun and destroyed. As an 
instance showing its tenacity of life, we record 
the fact of its having stood the treading of 
animals in a farmer's feed lot, where every other 
green thing had been destroyed. Whether it can 
be turned to any profitable account in the agri- 
culture of the country remains for future experi- 
ment to determine. Monroa squmrosa. This 
comparatively worthless species somewhat re^em- 
■ bles the bufiEalo grass in habit and mode of 
growth, and might be taken for it by those unac- 
quainted with the latter species, the fascicled and 
; tufted leaves of its prostrate branches resembling 
the stolons of Buchloe. The plant is an annual, 
with rigid and rather large foliage, and bears its 
fruit almost entirelyconoealed in the sheaths of 
its numerous leaves. It is rather common in the 
mountain districts and on the Upper Missouri, 
but abounds on the richer soils eastward. Bou- 
tdoua oligostaehya. This is one of the principal 
grama grasses of the plains and mountains, 
but this common name by no means applies to 
the species or to the several species of the genus 
exclusively, but is given by the mountain men to 
several other species of different genera. It is 
a most valuable species for gra,zing purposes but 
grows too thinly, and too short to be cut for hay. 
It abounds' chiefly in the mountain regions and 
the adjacent plain districts, and may be readily 
distinguished from species of other genera by its 
peculiar spikelets of flbwers all arranged on one 
side of the rachis, and pointing in one direction. 
It supports on its stalk from one to three or 
four, and sometimes five of these spikes, which 
are purplish, or. of an indigo-blue tinge. Its 
general height is about twelve inches, but in 
sterile locations much less. The leaves and 
stems are smooth, having no hairs. It is peren- 
nial. Much of the beef of the southwest is 
claiiAed to be the product of this grass; Bouie- 
loua hirsutd. This less valuable species so much 
resembles the foregoing that some care and close 
observation are necessary to discriminatfe between 
as 



them. The spikes of flowers are shorter, and. 
more curved when mature, and present a 
bristly appearance, from the numerous rigid 
hairs that grow from the conspicuous dark, 
glauds of the glumes. The leaves and stalks are 
alao haiiy. It generally grows shorter and pre- 
fers more sterile situations, where sand and 
gravel abound. It is not a perfect perennial, but 
appears to be a biennial; or something like a, 
winter annual. It is not esteemed as a forage 
plant. Boutelmia curtvpendula. This beautiful 
species is at once distinguished from the other 
by its long, slender raceme of numerous (twenty 
to fifty, or more) spikes. These are small hori- 
zontally bent or reflexed and sometime, but not 
always, purplish. It grows two to three feet 
high, is perennial, but the foliage is scanty, and 
as a forage plant is not highly valued. It abounds 
in many locaUties in the plains and moimtains. 
Spartma ej/nosuroides. The fresh water cord- 
grass of the whole country abounds also in suit- 
able situations there, and, as in the States east of 
Missouri, is frequently cut for hay, but it makes 
only a miserable substitute for that article. No 
animal will eat it until (Jriven by a degree of 
hunger approaching starvation. It is to be re- 
• gretted that this abominable fare is still provided 
for the faithful beasts that contribute so much 
to the wealth and happiness of man. The wes- 
tern cities and towns continue to store it largely 
for feed for horses, simply for the reason that it 
may be easily obtained, or is cheap — to the ex- 
clusion of the nutritious and savory Andropogon, 
Sorghum, and /S^oroJo^MS— which merciless, merce- 
nary practice can not be too strongly condemned. 
Festuoa omna. In the mountain regions, and 
adjacent plains this sppcies is plentiful, and con- 
tributes largely to the general forage crop of the 
country. It is [esteemed a nutritious grass, not- 
withstanding the hard, wire-like appearance of 
its leaves' and culms. The species is variable, 
and includes very different forms, arising in part 
from the conditions of locations. It attains to 
the height of about two f e^t, in favorable situa- 
tions, and gi'ows chiefly in bunches or stools, 
with erect, straight, stiff culms, long, narrow 
leaves, of pale green color, and has numerous 
flat spikes of flowers in a small panicle, often 
purplish. The several varieties or forms of this, 
sheep's fescue, grass possess very different con- 
stitutional qualities as to naturalization tenden- 
cies, some forms being so sensitive to changed 
conditions, that they can not be made to survive 
artificial treatment. Festuea macrostachya. A 
valuable' mountain annual species in the moun- 
tains of New Mexico, of very variable forms. It 
is one of the grama grasses of that region, from 
six to eighteen inches MglJ. with a loose, lax 
panicle of sriiall spikelets, bristle pointed. 
Bromus Kalmhii. Chiefiy found in the mountain 
districts. A slender tall growing grass vrith a 
graceful panicle of drooping or nodding spikes 
of flowers. These are long and roundish, or flat 
when mature; where plentiful it affords excellent 
pasturage. Slipa mridida. From four to six 
feet high in favorable situations, with a plentiful 
supply of large flat leaves. A considerable 
amount of mountain grazing comes from this 
species. Poa serotina, and the other species enu- 
merated in the catalogue, abound plentifully in 
the high as well as the low districts of the moun- 
tains, and are all rich, nutritious grasses, and, 
where abundant, afford valuable food for all 
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kinds of Stock. Ti'Uicum eaninum repens and 
mUopoides contribute largely to the pasturage of 
some districts, and are not deemed so valueless 
as in the East, and, with a few other species in 
particular localities, are the chief reliance for 
grazing animals in those neighborhoods. The 
OyperacecB, sedge grasses, are largely consumed 
by stock, and are even made into hay where 
abundant. The large family of Oarex afford the 
best species. Though less nutritious and pala- 
table than most of the true graminaceous plants, 
they are highly valued and largely used in some 
mountain districts. Garex gayana, in the moun- 
tain valleys and intervales of Colorado, affords 
the principal hay of the country, but many other 
spedes are used for both hay and pasturage. 
The relative value of the several species depends 
m.ore on quantity than quality, excluding a few 
of the coarse aquatic kinds that are quite worth- 
less. The comparatively few species above 
described embrace the chief grazing resources 
of the region under consideration, and these 
resources are conceded by every one to be the 
principal source of the wealth of the country. 
The early pioneer, however, has already learned 
how soon the native grasses are destroyed by the 
cropping and treading of domestic animals, and 
he sees with regret their places taken by worth- 
. less weeds aud grasses that occupy the soil to 
the exclusion of every profitable production. 
He sees that, as settlement progresses and 
domestic animals increase, the natural pastures 
diminish; he recognizes the inevitable destiny of 
the grass product, which is the principal resource 
of his country, unless it can be supplied by cul- 
tivated species, and he naturally turns his 
attention and directs his labors to this task. The 
test of the experiment alone is to demonstrate 
the practicability of his work. The settler finds 
the climate peculiar and extreme; not uniform 
in its several seasons, yet possessing extreme 
general characteristics to which he must conform 
his operations to be successful. Knowitig that 
the greatest wealth of a nation springs indirectly 
from its agriculture, and that the latter is com- 
pletely successful only when it adapts itself, to 
existing conditions; that no conquest over nature 
pays the cost of the warfare with its spoils, and 
that a persistent antagonism is not profitable to 
any people; and being without a successful pre- 
cedent under similar climate and soil conditions 
in this country, original experiments must form 
>the basis of operations. The test of species by 
sowing their seeds in plowed land and leaving 
them without further assistance to establish and 
defend themselves against the encroachments of 
native and naturalized foreign worthless weeds 
and grasses should be the plan of experiment; 
for, however well a species might succeed in a 
strong contest with competitors, it can not be 
profitable as a cultivated grass. From the pecu- 
liar character of Americail climate and soil, or 
the very unequal powers of our grasses 'for 
territorial conquest, we expect to find but one 
or, at most, but few species adapted to any 
locality or situation. We are told that twenty- 
two species have been counted on a square foot 
in a rich, old pasture in England. Such a result 
on the plains is utterly impossible. Monopoly 
seems the law of those species, and only local 
conditions arrest the domination of the strong 
and this for the reason that only species resisting 
drought can live. It is natural that we should 



expect to find in some native species of the 
plains or mountains the successful plant or 
plants already adapted to the peculiar climatic 
conditions of the country, but we must remember 
that soil conditions have also very much to do 
with the growth of plants, and that settlement 
and cultivation greatly change the conditions of 
the soUs of any coimtry. With these facts before 
us, our experimental operations majr be more 
intelligently pursued. The plant required is one 
that will do for the coarse, open, and arid soil, of 
the plains, which is often dry for a long time, 
what Blue grass (JPoa pratensis) has done and is 
doing for the States east of the Missouri river 
within the same parallels, one that will not only . 
maintain its footing but will extend its area and 
overcome competitors as Blue grass has done in 
several of the States east, and which now forms 
the best pasture lands in the Union, monopoliz- 
ing the entire soil product on thousands of acres. 
This species, however, being adapted only to 
finely comminuted soils and moist during the 
period of its growth, does not succeed satisfac- 
torily, though in some localities on .the eastern 
confines of the distnict it maintains at feeble 
existence. A strong-growing, coarse perennial, 
with rhizomes, or underground root-stalks, would, 
suggest itself as a suitable species' for trial, or a 
perennial producing an abundance of radical 
leaves, and of early growth, that would cover 
the soil and prevent the growth of annuals. Of 
this class we suggest the following for experi- 
ment: Elymus Oanadenm. A native over a 
large area of North America; has been cultivated 
in Europe, but was soon discarded on account of 
its coarse character as compared with the pasture 
and hay grasses of that country. ERyTmis Vir- 
ginicus. A hardy species of early growth, pro- 
ducing an abundance of large, succulent leaves 
when young; a widely-distributed species in 
America. • Cultivation greatly accelerates its 
growth. It is a promising species. Elymus 
Sibericus. Native of Europe and America, in the 
colder latitudes; would probably succeed well in 
the northern districts, where it is native. Elymus 
mollis. Grows early and spreads rapidly by its 
running root-stalks; foliage, when young, ten- 
der and juicy. It thrives well in a variety of 
situations different from its habitats (san*y 
shores) ; probably not adapted to a dry soil, but 
well worthy of trial; leaves broad, rather short, 
with a beautiful glaucous hue and strong Trit- 
ieum flavor. Bpordbolus heteroUpu. A most val- 
uable native species; should be tried in cultiva- 
tion for hay, but for pastures would doubtless 
soon be trod out by animals. Fields of this 
species, and Andropogon furcaVus,A.scopariai, and 
Sorghum nutans, inclosed from stock, and mowed 
only after full maturity in autumn, would long 
remain good natural meadows, and this plan 
will probably be adopted until the lands advance 
so much in value that the hay produced alone 
will cease to be a paying crop. Ceratochloa 
grandifiora. This species inhabits the mountain 
districts, and has a wide range, reaching the 
Pacific in some of its forms. It is a large species, 
growing three feet high, often more in good 
soils; not a coarse species for its size. Generi- 
cally, this species is nearly related to Bromus, 
and much resembles Bromus KaJmii, but has 
much larger and broader spikes, not drooping 
as in that species. From its habit of growing a 
muss of radical leaves early in its season, pre- 
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venting the growth of intruding annuals, it 
maintains its place in localities where there is 
strong native competition, and even extends its 
areas by means of its seeds. It is inclined to 
fall in storms, in rich soil, when in fruit. It 
should probably be cut for hay before the seed 
matures, unless the practice should be found to 
injure the vitality of the root. This species 
merits thorough trial in all localities. In moun- 
tain districts Poa nemm'alis and Poa serolina 
may prove profitable pasture grasses; both are 
natives of the region, and worthy of trial in 
cultivation. Agrostis vulgaris is a hardy species, 
tenacious of life, native of Europe and America, 
found in wet lands. But will thrive in dry, close 
soils. It may prove profitable in some localities 
for pasturage. Of foreign species, perhaps the 
most promising is Festuca pratensis, similar to 
Ceratoehloa grandiflora. This species grows an 
abundance of radical leaves, which retain their 
vitality through the autumn and into the early 
winter, and in the southern districts would pro- 
bably remain green through the year. This is a 
large tall-growing species, and not a very coarse 
_grass. It is a native of Europe and is there 
esteemed as a valuable hay and pasture grass. 
It has been introduced into this country, and 
cultivated in some localities. Lolium perenne, 
an Asiatic and European species, is esteemed as 
a pasture grass in some parts of the country, 
and merits trial. Phleum pratense (Timothy) 
will of course be tested thoroughly, but it is 
believed to succeed very indifferently through- 
out the whole extent of this region, on account 
of the open, light, porous soil not affording its 
roots the protection necessary to keep the plant 
from perishing during the summer droughts. 
Following we give illustrations and description's 
of some of the less known northern and southern 
grasses, and including some but lately described. 
The figures and description are as follows: 
Agrostis eosarata, mountain Red-top. This 
may be called Mountain or Northern Red-top. 
Found in Dunn county, Wis., where the grass is 
a native of the low grd^nds. It is more slender 
in its growth than the common cultivated Red- 
top {Agrostis mdga/ris). It is a native of the 
Rocky mountain region; on the Pacific slope 
presenting a good deal of variety in form and 
size, so much so that it has received several 
specific names, although more extended observa- 
tions are needed to establish accurately the 
boundaries of the species. There is thought to 
be little doubt that this grass would be suited to 
growth in the northern portions of our country, 
and on moist meadows and bottom lands would 
probably prove valuable. Andropogon scopamiLS, 
Broom grass. Broom sedge. A perennial grass, 
with tough, wiry stems, growing two to three 
feet high, with the narrow fiower spikes coming 
out from the side joints, and also at the top. 
The spikelets are in pairs, on each joint of the 
slender axis, -one of the flowers is sterile and 
fringed with soft spreading hairs, the other per- 
fect, and with a small twisted awn. It grows 
mostly in dry, sterile soil — a great eye-sore if it 
takes possession of meadows, but a good pasture 
^ass t-fore it shoots up its culmfe, after which 
fitock will touch it no more. Mr. C. Mohr, of 
Mobile, says of it: One of our most conimon 
grasses, covering old fields and fencerows, and 
■extensively growing in the dry, sandy soil of the 
y.,/ pine woods. Much despised as^this grass is as a 



troublesome, unsightly weed, it has its good qual- 
ities which entitle it to a more charitable consi- 
deration. In the dry, pine woods it contributes, 
while green and tender, a large share to the sus- 
tenance of stock. Andropogon furcatus, Andro- 
pogon Virginicus and Andropogon macrowus are 
other species of this genus, which have similar 
characters with the preceding. In the great 
prairie region of the West these form an impor- 
tant quantity of the native grasses. Although 
useful as a resource for stock having a range 
over uncultivated fields or grounds, their place 
should, as early as possible, be filled with more 
valuable grass. Brorrms utvioloides, Schrader's 
gi'ass. Rescue grass. This is one of the so- 
called winter grasses; that is, to the Chess or 
Cheat family. In its early growth it spreads and 
produces a large amount of leaves; early in the 
spring it sends up its flower stalks, which grow 
about three feet high, with a rather large, open 
spreading panicle, the ends of the branchlets 
bearing the large flattened spikelets, which, when 
mature, hang gracefully upon their stems, giving 
them quite an ornamental appearance. It is not 
adapted to use in a country with severe winters, 
and hence did not give satisfaction in all places. 
Mr. C- Mohr, of Mobile, says of it: Only of late 
years found spreading in different parts of this 
State ; makes its appearance in February, grows 
in tufts, its numerous leafy stems gi-owing from 
two to three feet high; it ripens the seed in May; 
affords in the earlier months of spring a much- 
relished nutritious food, as well as agood hay. 
Oynodon daetylon, Bermuda grass. Wire grass. 
A low, creeping perennial grass, with abundant 
short leaves at the base, sparingly sending up 
slender, nearly leafless flower stalks, with three 
to five slender, diverging spikes at the summit. 
The flowers are arranged in a close row along 
one side of these spikes. The spikelets are one- 
flowered, with a short, pedicelled rudiment of a 
second flower. The glumes are pointed; but 
without awns; the lower paletboatshaped. This 
grass- is a native of Europe, and is abundantly 
naturalized in many other countries. It is said 
to be a common pasture grass in the West Indies. 
In the Southefti States it lias long been the chief 
reliance for pasture, and has been extravagantly 
praised by some, and cursed by others, who find 
it dilflcult to eradicate it when once established. 
Mr. C. Mohr says : It thrives in the arid, barren 
drift sands of the sea shore, covering them by its 
long, creeping stems, whose deeply penetrating 
roots impart firmness to a soil which else would 
remain devoid of vegetation. , It is esteemed one 
of the most valuable of our grasses, either in the 
pasture or cured as hay. Col. T. C. Howard, of 
Georgia, says: The desideratum to the South is a 
grass that is perennial, nutritious, and adapted 
to the climate. While we have grasses and forage 
plants that do well when nursed, we have few 
that live and thrive here as in their native habitat. 
The Bermuda and Crab grasses are at home in 
the South. They are not only live, but live in 
spite of neglect, and when petted and encouraged 
they make such gi-ateful returns as astonish the 
benefactor. It seems that it rarely ripens ani- 
seed, and the usual method of reproducing it is 
to chop up the roots with a cutting knife, sow 
them broadcast, and plow under shallow. Col- 
onel Lane says: Upon any ordinary upland I 
have found no difiBculty by close cultivation in 
cotton f 6r two years. It requires a few extra 
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plowings to get this sod thoroughly broken to 
pieces. Prof. Killebrew writes: In Louisiana, 
Texas, and in the South generally, it is, and has 
been, the chief reliance for pasture for a long 
time, and the immense herds of cattle on the 
southern prairies subsist principally on this food. 
It revels on sandy soils, and has been grown 
extensively on the sandy hiUs of Virginia and 
North and South Carolina'. It is used exten- 
sively on the southern rivers to hold the levees 
and the embankments of the roads. It will 
throw its runners over a rock six feet across, and 
soon hide it from view, or it will run down the 
deepest gulley and stop its washing. Hogs thrive 
upon its succulent roots, and horses and cattle 
upon its foliage. It has the capacity to with- 
stand any amount of heat and drought, and 
months that are so dry as to check the growth 
of Blueigrass will only make the Bermuda greener 
and more thrifty, as has often been , seen. 
Daclyloctmiium -Mgyptiomim, Crow-foot gpass. 
This is an annual grass somewhat resembling 
Eleimne, but coarser and stiffer, and of less 
value. The stems are often rooting at the base, 
.with commonly four acutely pointed stiff spikes 
at the top of the culm, which are shorter than 
thos? of the Eleudne Indiea. It occurs abund- 
antly in some localities in was|e or neglected 
grounds. The cuts illustrating the more im- 
portant of these grasses are shown elsewhei'e. 
Meusine Indiea, Crow-foot, Yard grass, Dog's- 
tail. This is an annual grass belonging to tropical 
countries, but now naturalized in most temperate 
climates. In the Southern States it is found in 
every dooiyard and in all waste places. It does 
not seem to be very highly recommended for cul- 
tivation in the South, although it is said to form 
good and lasting picking for stock. Hieroehloa 
bprecdii, Vanilla or Seneca grass. This is a 
gi-ass of northern latitudes, growing in moist 
meadows near the coast, also in low marshy ground 
in some parts of Illinois and other States border- 
ing the great lakes, and in the mountains of Col- 
orado and northward. The name HierocUoa 
means sacred grass, so-called because this, among 
other sweet scented grasses, . was strewn before 
the church doors on Saints' days in the north of 
Eiirope. The culms grow from one to two feet 
high, with short, lanceolate leaves, and an open 
pyramidal panicle, from two to five inches long. 
, The flowers aU with two palets; the two lower 
flowers staminate only, often around the middle 
of the back, or near the tip; the uppermost one 
perfect, short pediceled, scarcely so long as the 
others and awnless. The spikelets are chestnut 
colored and rather ornamental. ' Experiments are 
wanting to determine the value of this grass in 
cultivation. Leplochloa mucronata. Feathergrass. 
An annual grass, growing from two to thi-ee feet 
high, the flowers arranged on numerous slender 
spikes in a long panicled raceme. The.flowers 
are minute, three to four in a spikelet, the upper- 
most one imperfect; the glumes pointed and 
about equaling the awnless flowers. This is a 
handsome grass when full grown, the panicles on 
thrifty specimens sometimes becoming two feet 
long, the slender branches' arranged along the 
main stem in a feather-like manner, hence the 
name. Prof. Killebrew says that it grows in 
fields and pastures and affords a small amount of 
grazing during the hot months, while the regular 
pasture grasses are parched up with heat. But 
U is of no agricultural value in the presence of so 



many others that are successfully grown. Muh- 
Imbergia diffusa, Drop-seed, Nimble Will. This 
is a low grass, with much-braiiched stems and 
narrow, slender panicles of flowers. The spike- 
lets are one-flowered, with very minute glumes, 
and the lower palet with an awn or beard once or 
twice its own length. It is a perennial grass, flower- 
ing in August and September. Prof. Killebrew, 
of Tennessee, says : It is 'hardly more than neces- 
sary to mentiop this grass, which forms, in many 
sections, the bi^lk of the pastures of the woods. 
It does not grofr in flelds but in woods, where, 
after rains have set in, it carpets the earth with 
living green. Various opinions are entertained 
as to its nutritive qualities. Some farmers con- 
tend that their stock are fond of it, and, on suf- 
ficient range, cattle, horses and sheep, vrillgointo 
the winter sleek and fat from this vigorous grass; 
others regard it as well-nigh worthless. It is said 
to be an excellent butter-making gi'ass, giving it 
a particularly fine flavor. Paspalum Ueva, Water 
grass. There are a number of species of this 
genus which in general appearance are hardly 
distinguishable. In the structure of the flowers 
they are very near to Panicum, from which they 
chiefly differ in the want of a lower glume. Mr. 
D. L. Phares, of Mississippi, says of this grass: 
It is not called water grass because it grows in and 
about water, for it does not, but probably because 
it is very succulent. It is troublesome in crops; 
live stock are very fond of it in all stages of 
growth and as dry hay. A neighbor has a mea- 
dow of it from which he mows every summer 
about two tons of hay per acre. It is veiy easy 
to set land with it; that is, it catches readily. 
Panicum cnis-gaUi, Barnyard grass, Cock's-foot 
grass. Of this grass Mr. Mohr says: An annual, - 
two to three feet high, bearing its roughly -awned 
flowers in dense, one-sided panicles composed of 
numerous crowded spikes; it grows luxuriantly, 
particularly in the low lands of the coast, is 
greedily eaten by horses and cattle, and makes 
a hay of good quality. It is justly regarded as 
an excellent grass, particularly before it ripens 
its seed, as in the later stages of its growth the 
long and stiff awns of its spikes tend to make it 
somewhat unpalatable. Mr. D. L. Phares, 
of Mississippi, says of this grass: The hay is 
very highly esteemed by many farmers. In 
northern Mississippi 1 have seen Targe fields of it 
mowed. This grass should be cut early, while 
it is juicy and palatable. This wiU be at the 
first appearance of the flowers or soon there- 
after. Panicum fliforme. Slender Crab grass. 
This is a native species of southern Crab grass. 
It is annual, growing with erect, slender culms, 
which are terminated by three to five slender, 
erect spikes of flowers. The leaves are one to 
two inches long, smooth below, sometimes a 
little hairy above, the lower sheaths hairy. It 
grows mostly in dry, sandy soil and is of little 
value, from its scanty foliage and thin, wiry 
stems. Panicum jumenlorum, Guinea grass. 
This is a perennial grass of strong, vigorous 
growth, a native of Africa, extensively cultivated 
throughout the tropics. Mi-. Charles Mohr, of 
Mobile, says: It is planted with us in the begin- 
ning of April; admits the first cutting during the 
last week of May; it makes very large bunches 
and is to be cut before extending to the height of 
about eighteen inches. In that stage it is very 
sweet, tender, and easily cured as hay. In 
moderately fertilized land and favorable seasons 
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it can be cut every five or six weeks, yielding by 
Its throwing out numerous stolons, increased 
crops until killed down by frost. Tlie roots are 
easily protected during the winter by a good 
covering with ground, like the rattoons of sugar- 
cane, and allowing of a manifold division, afford 
the best means of propagation. These root- 
buttings are set out in March or the beginning of 
April. This grass must not be confounded with 
the Sorghum halo/perm or Johnson grass, which 
is often improperly called Guinea grass, from its 
similar habit and appearance. Panicum obtusum, 
Obtuse-flowered Panic grass. This grass is 
similar in appearance to the Panicum I'exanum, 
or Texas Millet, but is lower and less vigorous in 
growth, with narrower panicles and narrower 
and smoother leaves. It grows in South America, 
Mexico, New Mexico, and Texas. We do not 
know that it extends east of the Mississippi river, 
or that it has been tried with reference to its 
agricultural value. Panicum sanguinale. Crab 
grass. Prof. Killebrew, Tennessee, says : It is a 
fine pasture grass, although it has but few base 
leaves and forms no swards, yet it sends out 
numerous stems, branching freely at the base. 
It serves a most useful purpose in stock hus- 
bandry, and the northern farmers would con- 
gratulate themselves very much if they had it to 
turn their cattle on while the clover fields and 
meadows are parched up with summer heat. It 
fills all our cornfields, and many persons pull it 
out, which is a tedious process. It makes a 
sweet hay, horses are fond of it, leaving the best 
hay to eat it. Panicum Texanum, Texas Millet. 
An annual grass two to four feet high, sparingly 
branched, at first erect, becoming decumbent and 
widely spreading, very leafy, sheaths and leaves 
finely soft — hairy, margm of the leaves, rough; 
leaf blades six to eight inches long and one-half 
to one inch wide, upper leaves reaching to the 
base of the panicle, or nearly so ; panicle six to 
eight inches long, strict; the branches alternate, 
erect, simple, three to four inches long, with 
somewhat scattered sessile spikelets. A grass of 
vigorous, rapid growth. It is very leafy, the 
leaves broad, rather thin, sprinkled with short, 
soft hairs. .It grows two to three feet high, but 
the spreading stalks are often four feet or more 
in length, growing very Close and thick at the 
base, and yielding a large amount of food. Pan- 
icum virgatum, tall Panic grass, Switch grass. 
A tall, perennial, southern grass three to five 
feet high, growing mostly in clumps in wet or 
moist soil, particularly near the coast; a good 
and prolific grass, if cut when young; when ripe 
it becomes harsh and unpalatable. It forms a 
considerable constituent of the native grasses of 
the prairies, particularly of moist localities. 
Poa SeroUna, Fowl Meadow grass. This grass 
is closely related to the Kentucky Blue "grass 
{Poa pratensis). It grows taller than that species, 
and is better adapted for a meadow grass than 
for pasture. This species is most common in the 
Northern States, particularly north of Pennsyl- 
vania. It is a good grass for moist meadows. 
In Wisconsin, where man;^ natural meadows of 
this grass occur, it is highly esteemed. Poa 
JPratensis, Kentucky Blue grass. This grass is 
too well known to need an extended description. 
Prof. Killebrew, of Tennessee, truly says of this 
grass, it would seem a work of supererogation to 
argue as to the advantages of cultivating this 
grass. All know its benefits, and all see around 



them the great increase in the value of the land 
covered by it. It grows readily in all parts of the 
United States, north of latitude 40°, and lower 
down on suitable soils. It flowers in the earliest 
summer, and gives rich pasturage, except in the 
driest months, all the year. It varies in size in 
different localities, according to soil and climate. 
From the unexampled success its cultivation has 
met with in Kentucky, it has acquired the name 
of Kentucky Blue grass, though in the New Eng- 
land States it is known by the name of June 
frass. In all the middle portions of the United 
tates it forms the principal constituent of the 
turf, though its excellence is rather depreciated 
in the Eastern States. In some sections it has 
been used as a hay, but it is not a success %s a 
meadow grass, its chief excellence being exhibi- 
ted as a pasture grass. It endures the frosts of 
winter better than any other grass we have, and 
if allowed to grow rank during the fall months, 
it will turn over and hide beneath its covering, 
the most luxuriant of winter croppings. Many 
persons. South and West, pass their stock through 
the entire winter on it alone, feeding only when 
the ground is covered with snow. (See article 
Blue Grass for further description. ) Seiaria setosa; 
Pigeon grass. Bristle grass. There are two 
species ot Setana or Pigeon grass which are very 
common in cultivated fields in the Northern 
States, springing up after the cutting of grain.and 
often yielding a fair crop for the scythe. In some 
of the Southern States, and particularly Texas, 
there is another species, the one above named, 
which is of larger and stronger growth. Its 
habit is much like the Italian millet, which is 
Seiaria Italica, and its use and value are probably 
much the same as that species. Sorghum hdla- 
pense, Johnson grass. False Guinea grass. A 
perennial grass with strong, vigorous roots, and 
abundance of long and tolerably broad leaves. 
Its stems attain a height of from five to six feet, 
with a large and spreading panicle. The flowers 
and seeds are much like those of broom com, 
but the panicle Is finer and more spreading. It 
has been much discussed in the Southern journals. 
It has been dreaded by planters because it seems 
almost impossible to exterminate it when it has 
once been established. Sorghum nutaiw, Indian 
grass. Wood grass. This is a perennial, tall 
grass, having a wide range over all the country 
east of the Rocky mountains. It grows rather 
sparsely and forms a thin bed of grass. The 
stalks are three to four feet high, smooth, hollow, 
straight, and having at the top a narrow panicle 
of handsome straw colored or brownish flowers, 
which are rather drooping in fruit. This grass 
has not usually been considered of much agricul- 
tural value, but it forms an important part of the 
native grass of the western prairies, and, if cut 
early, forms good and nutritious hay. In the 
Southern States and in Texas, there are two 
additional species or varieties which are not 
materially different. Sporobolus Indicm, Smut 
grass. A native of India, but now spread over 
many countries. It occurs more or less abun- 
dantly in all the Southern States, and is called 
smut grass, there from the fact that after flower- 
ing, the heads become affected with a blackish 
smut. Mr. D. L. Phares, of Mississippi, says 
that it grows luxuriantly in uncultivated lands, 
and is eaten by cattle and horses, and seems 
valuable. Dr. Gattinger, of Nashville, Tenn., 
says : All parts of the plant are equally pliant 
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and succuleilt. It sprouts again after being pas- 
tured down, with numerous new culms, and its 
growing season lasts from May till frost. The 
culms stand about two feet high, and, as I have 
observed it, always growing in patches. It grows 
in low and small tufts, and holds to the soil. 
Trimspis seslerioides, Tall Red-top. This grass 
grows from three to five feet high. It is very 
smooth; the leaves are long and flat, th6 lower 
sheaths hairy or smoothish. The panicle is large 
and loose, at first erect, hut finally spreading 
widely; the branches in pairs or single, naked 
below, flowering towards the extremities and 
becoming droopmg. The spikelets are five to 
six flowered; three to four lines long, purple, on 
short pedicels. The glumes are shorter than the 
flowers, unequaled and pointed ; the lower palet 
is hairy toward the* base, having three strong 
nerves which are extended into short cusps or 
teeth at the summit. It is a large and showy 
grass when fully matured, the panicles being 
large, spreading, and of a handsome purplish 
color. Instead of being called Tall Red-top it 
would be much more properly called Purple-top., 
It grows in sandy fields and on dry, sterile 
banks, from New York to South Carolina, west- 
ward to the prairies, and southwestward to 
Texas, where several other species also occur. 
Tripsaciim dactyloides, Gama grass. A tall 
perennial grass, with solid culms, broad and flat 
leaves, and with flower-spikes from four to eight 
inches long, produced from the side joints or 
from the top, either singly or two to three 
together. The upper portion of these spikes is 
staminate or male, and the lower portion pistil- 
late and producing the seeds. It grows from 
three to six feet high, with large broad leaves 
resembling those of Indian corn. The upper or 
male portion of the flower-spikes drops ofE after 
flowering, and the fertile portion easily breaks 
up into short joints. These joints are thickand 
polished, and the flowers and seeds are deeply 
imbedded in them. Mr. Howard in his Manual 
of Grasses, says: This is avnative of the South, 
from the mountains to the coast. The seed 
stem runs up to the height of five to seven feet. 
The seeds break off from the stem as if in a 
joint, a single seed at a time. The leaves 
resemble those of corn. "When cut before the 
seed stems shoot up they make a coarse but 
nutritious hay. ' It may be cut three or four 
times during the season. The quantity of forage 
which can be made from it is enormous. Both 
cattle and horses are fond of the hay. The 
roots are almost as large and strong as cane 
roots. It would require a team of four to six 
oxen to plow it up. It can, however, be easily 
tilled by close grazing, and the mass of dead 
roots would certainly greatly enrich the land. 
As the seeds of this grass vegetate with uncer- 
tainty, it is usually propagated by setting out 
slips of the roots about two feet apart each way. 
On rich land the tussocks will soon meet. In 
the absence of the finer hay grasses this grass 
will be found an abundant and excellent substi- 
tute. The hay made from it is very like corn 
fodder, is quite equal to it in value, and may be 
saved at a tithe of the expense. ' Uniola latifolia. 
Wild Fescue. This is a handsome grass, with larger 
spikelets than any other we have mentioned; in 
form they are somewhat like those of Bromus uni- 
oloides, and like them are very flat and com- 
pressed. Mr. Chas. Mohr, Mobile, Ala., says: A 



fine vernal grass, with a rich foliage, blooming 
early in May; two to three feet high: frequently 
in damp, sandy loam, forming large tufts. This 
perennial grass is certainly valuable, affording 
an abundant range early in the season; if culti- 
vated it would yield large crops ready for cut- 
ting from the first of May. It is called by some 
Wild Fescue or Oat grass. It is not found near 
the coast, consequently I had no chance to 
observe its growth during the latter part of the 
summer, and in the winter season, and therefore 
am not able to judge of its value as a pasture 
grass. It grows as far north as Pennsyh-ania, 
but it is less vigorous in growth as it advances 
northward. The following glossary of terms, 
used in describing grasses, will be of advantage 
to the general reader, for identifying species- 
named here. (See, also, Supplement, Grasses, for 
new varieties.) 

Aeuminate—E-iXending into a long, tapering point. 

.(Icwie— Sharp-pointed. 

^TO««aZ— Living ttirough one season only. 

Anther— Hhe upper part of tlie sramen containing the 
pollen or fertilizing powder. 

Awn—K bristle-like process pro eeding from or attached 
to the glumes or palets ol some grasses. 

Biennial— lAying through two seasons. 

Boat'tkaped — Concave within and convex without, as the 
glumes and palets of some flowers. 

Bristles— Shott, stiff hairs. 

.BaiftOMS— The hase of the stem thickened so as to mnke 
a hard, roundish mass, as in Timothy grass (Phlewm 
pratense). 

Cmspitose— Growing in bunches or tufts. 

C^amiTie— Relating to or growing from the stem or culm. 

Ciliate—'RsM.ng the margin fringed with hairs. 

Culm — The stem or straw of a gr.ies; when the stem 
creeps upon or under the ground it i s called a rhizoma. 

Decumbent — Leaning on the ground at the lower part hut 
rising at the top. , 

/)i0^a?e— Branching finger-like from a common center, 
as the spikes of Crab-grass {Panicum sangumale) . 

Diixdous — The two sexes separated and growing on differ- 
ent plants, as in Buffalo gra^e {Buchlo'd daciyloides). 

.2?«/ire— Without notches on the margin. 

Exeerted-FrotradeiXbeyonA the flower, as the stamens 
of grasses usually are when in bloom. 

Fertile— Proincing fruit. 

J^ftrows— Composed of thread-like fibers, as the roots of 
most grasses. 

Floret— A little flower; apair of palets with the inclosed 
stamens and pistil. There may be many of these in a 
■spikelet. 

Glabrous — Smooth ; destitute of hairs or roughness. 

Olumes— The outer or lower pair of bracts or scales in a 
spikelet, and inclo>ing one or more, sometimes- 
many, flowers or florets. 

Hirsute Hough-haii ed, bearded. 
, Indigenous— Gioviiag naturally in a country. 

Internode — The space between the nodes or joints. 

Keel—A. sharp' ridge along the middle of a glume or palet 
resembling the keel ol a boat. 

Lamina or Blade— The extended part of a leaf, generally 
open and flat, but sometimes rolled inward longitudi- 
nally, when it is said to be involute. 

Ligule—A. small leaf-like appendage, usually thin and 
semi-transparent (membranaceous), found at the 
lower part of the leaf or at the top of the sheath. It 
is said to be entire when there are no divisions in its 
outliner; bifid, when it Is divided at the apex into 
two parts; lacerated, when it is cut or divided on the 
margin; truncated, when the upper part terminates 
abruptly in a transverse line, as if cut off. 

Membranaceous— Thm and translucent, like a membrane. 

'.Nerves - Bib-like elevations on the leaves, glumes, and 
palets. . 

' I^eutral flower— One having neither stamens nor pistil. 

iVocies— Knots in the culm wnere the leaves are given off. 

Oblomf—liOugei than wide, with the sides nearly parallel. 

Oftiwe— Blunt pointed. 

Ovary—The portion of a flower containing the ovules or 
Rppds 

Palet or Falea— The inner scales or bracts inclosing the 
stamens and pistil. 

Panicle— The flowering part of the stem or culm of 
grasses, usually composed of a number of series or 
whorls of branches or rays, which are again divided 
into secondary branches. These maybe short and 
close to Ihe stem, . r they may be long and spreading. . 
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Pwen»sia2—Livingfor more than tno years; indefinitely. 

Pis^U— The central organ ofa.fe tile flower, usually con- 
■ elstlng of an ovaiy, style, and stigma. 

.foJJen- The fertilizing powder contained in the anthers. 

Pubescent— Coyered with soft hairs. 

Sachie—Ihe name given to that kind of flowering branch 
where the flowers are arranged closely together on its 
sides without stalks or pedicels, as in Paspalum, and 
in the ultimate branches or the panicle. 

Sadiiot leaves — Those growing from the ropt. 

SpHielel— The ultimate divisions of the panicles or flower- 
heads; they may be one-flowered, that is, a pair of 
glumes enveloping a single flower of a pair of palets 
(or sometimes One palet) with the incloiied stamens 
and pistil; or they may be two or more flowered, there 
being bnt one pair of glumes to each spikelet, whether 
it be one or many flowered. 

iSheaih— That part of the leaf which clasps the stem; it 
answers to thepetiole or leaf-stalk. 

■Spike— When the flowers are sessile or without branches, 
as in Timothy grass (Phleum pratense). 

Stamens —The organs of the flower which contain the pol- 
len, consisting ofthe filament and the anthers. 

Stigma— The extremity of the pistil which receives the 
.polen. 

Whorl— A. number of leaves or branches starting from one 
line on the stem. 

GRASSHOPPER. The insects, we com- 
monly call grasshopper are rgally locusts. They 
will be treated of under that head. In fact, aft 
jumping insects of the Grillidse, including crick- 
ets, and katydids, are often called grasshoppers, 
as well as the locusts, the latter being, as a rule, 
more common than the long-winged grasshop- 
pers. It would be better if the name grasshopper 
was only apphed, as it might properly be, to 
that class of jumping insects with green bodies, 
And the wings and wing coverts of which are 
•considerably larger than the body. To this class 
would belong the katydid. (See Katydid.) As 
illustrating one of the species of terrestrial grass- 
hoppers, we give a cut of the Slender Meadow 
grasshopper, (OrcMlemum milgaH,) a common 
■meadow grasshopper, the name signifying to 
•dance in the meadow. From the middle of 
Bummer until the fall our 
meadow^ are often filled 
with these grasshoppers, 
as they often are with 
true locusts, of which the 
red-legged species (Aary- 
dium femur-rubrum) is 
most common. In sea- 
sons when grasshoppers 
are very thick they may 
be kept down by passing 
over the field with a 
large bag-net of millinet, 
attached to a hogshead 
hoop, and a proper han- 
dle. By using a horse for slendeb meadow grass- 
ridmg,_ a man will thus hoppeb. 

catch immense numbers,, and being dried, they 
may be sold in large cities as food for mocking- 
birds, and other soft-billed species kept in 
confinement. (See Katydid and Locust ) 

GRASS, ORNAMENTAL. The varieties of 
amamental grasses are numerous, and some of 
those recently introduced are especially beauti- 
ful. The annual ornamental varieties are too 
re-ell known to need description, as are some 
)f the finer of the perennial varieties. Bnanihm 
'amnrm, (see cut above) resembles the cele- 
jrated Pampas Grass, but is hardy, at least to 
he latitude of 42° north, with slight covering in 
vinter. It grows to a height of nine to twelve 
^et, and is handsome as a specimen plant on 
he lawn. It may be grown from seed, but is 
)etter propagated by division of the roots 
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grass, {G6nermmwrgenteum,)isa,-asHi-v^ 
of South America, and is a magnificent object, but 
unfortunately not hardy north of 38°. It is 
undoubtedly the finest of the strong growing 
ornamental grasses in cultivation, and if entirely 
hardy would be found in every collection, as a 




BBIANTHUB BAYENN.^. 

single specimen or as a center to a large bed. 
In favorable situations it is well worthy a place 
in large collections, even as far north as latitude 
42°, where means of protection, by brush, litter, 
and frame work can be used. Statice Latifolia, 
although not a grass is introduced here on account 
of its great beauty, and as being used as are the 
ornamental grasses for winter bouquets when 
dried. The cut below shows this elegant object. 




6TATI0B LATIFOLIA. 

The foliage is broad and luxuriant, and the 
nowers lilac, and borne in large trusses. The 
lamily Statice comprises many species of hai'dy, 
naJt hardy, and greenhou.se, annuals, biennials, 
and perennials. 8. mariiima is the well-known 
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Sea-pink or thrift, excellent for edging. 8. 
arhorea, is a green-house evergreen shrub. 

GRAVEL. Water worn pebbles, loosely inter- 
«persed, more or less abundantly, in a sandy or 
clayey medium. It is of every degree of fine- 
ness, chemical composition, and value in farm- 
ing. Those gravels containing silicious pebbles 
chiefly, and of a large size, are nearly unfit for 
tillage, and the value increases vfith the presence 
of slates, granites, hornblende, mica, marl, and 
clay. They are usually very porous, draining 
water off rapidly, and can not be of much value, 
unless incumbent on a subsoil that holds water 
at some little depth. If the gravel be fertile, it 
is usually wann and best adapted to roots. Stiff 
marls, burned clay, and an abundance of vege- 
table matter are to be used as manures. Gravel 
is well adapted for forming walks in gardens 
■and the surface of roads. 

GRAVEL. In farriery, the formation of hard 
calculi or stones in the bladder, or of a sandy 
sediment. 

GRAVEOLENT. Fetid, hating a strong 
odor. 

GRAVES, GREAVES. Membranous matter 
left as refuse by the tallow-melter; it is used for 
feeding dogs, and given to poultry. Graves con- 
tains a large amount of fat, and is admirably 
adapted for fattening hogs, etc. ; it has been used, 
also, as a manure; 300 pounds interspersed in 
stable manure may be added to the acre; but 
the most economical plan will be to compost 
in the nitre bed. It is a nitrogen manure, 100 
pounds yielding about thirteen pounds of ammo- 
nia, and being equal, in this respect, to about one 
and a half tons of farm-yard manure. The 
presence of sulphur and phosphorus, besides 
bone earth, also constitute it a manure Applica- 
ble to all rich crops; as corn, wheat, tobacco, 
•etc., the only consideration being the economy of 
using so high priced an article. (See Manures.) 

GRAVID. Pregnant. 

GRAVITATION, GRAVITY. The tendency 
that masses have to approach each other; also 
called attraction of gravitation. The gravity of 
a body is therefore the attraction it extends 
toward other bodies; it increases with the bulk, 
density, and nearness of bodies, being directly as 
their density and mass, and inversely as the 
squares of their distances: Weight, and the 
■descent of all bodies toward the earth's surface, 
is an effect of the earth's gravity, or terrestrial 
gravitation. 

GRAZING. The turning of stock upon pas- 
ture, that they may seek their own food, is 
termed grazing. When they are turned upon an 
unfenced range and watched, it is termed herd- 
ing. The question of grasses adapted to grazing 
is an important one to every farmer. The sub- 
ject in its various branches will be found fully 
treated of under grass, clover, forage plants, and 
feeding. 

GREASE IN HORSES. This is eczema of 
the heels, or inflammation of the heels and fet- 
locks, with formation of vesicles, and pustules, 
throwing out a fetid, watery discharge. This 
•disease is owing to bad keeping and grooming, 
■and a low condition of the system. It differs 
from the scratches in that the skin is moist. 
Sometimes granulations appear called grapes. 
The first thing to do is to move the bowels 
with from four to six drachms of aloes in a 
pint of water. Groom and blanket the horse. 



and keep in a warm stable. If there are granu- 
lations, sprinkle them with powdered sulphate 
of zinc. If the case is more simple, dusting 
with dry oxide of zinc, after washing clean with 
soft warm water and castile soap, will effect a 
cure. If there is a bad odor, use weak carbolic 
acid water, or make a wash of one ounce of sul- 
phate of copper dissolved in a pint of water, to 
which afterward add one pint of whisky or rum. 
Apply two or three times a, day, keeping the 
parts bandaged. 

GREEN CROPS. Such crops, roots, etc., as 
are fed off the land or used in soiling, before 
becoming ripe and fit for stoiage. When 
plowed into the ground, any growing crop may 
forir green fallows. 

GREEN DYE. This is produced, in all its 
shades, by using a bath of blue, and then yellow. 

GREEN FALLOW. Green crops plowed into 
the soil. 

GREEN GRASS. Probably Poa angustifolia, 
applied also to Blue gi'ass, Poa pratCTms and P. 
edmpreasa. An early and late pasture grass, 
much esteemed in the Eastern States. It bears 
water well, but is occasionally subject to rust. 
fScG GrflSSG^ ^ 

GREEN -HOUSE. A consei-vatory. This 
should be distinguished from a hot-house, in 
which artificial heat is used. It is covered with 
glass either on one or both sides, if on one only, 
that should have a southern aspect. Plants are 
stored here in pots or frames, fruit-trees trained 
against the wall, and the roof partially covered 
with grape-vines. They are used ^o protect ten- 
der plants from winter, and advance the ripening 
of fruits. An Orangery is a place of deposit for 
orange and other trees set in pots, which pro- 
duce their shoots in summer, and are then trans- 
ferred to the open air. It does not always have 
a glass roof, but is frequently a pit dug in the 
soil on the hill-side, and covered, the south side 
of which only is glazed. In very severe weather 
the glass of the green-house may be covered with 
mats, and the temperature should not sink to 
the freezing point. 

GREEN MANURES- Manures plowed into 
the land in a fresh or green state, especially 
green fallow crops. The principal plants used 
for this purpose are clover of various kinds, 
buckwheat, grasses, oats, rye, tares, various 
beans, lupins, spurry, borage and turnips run- 
ning to fiower; young Indian corn, mustard, and, 
indeed, nearly all herbage the seeds of which are 
not too expensive, have been proposed. But 
there are two points worthy of consideration in 
the use of these plants: 1st. That some improve 
the soil much more rapidly than others, viz., 
clovers, grasses and buckwheat. 3d. That an 
excess of green matter turned into the soil is dis- 
advantageous, bringing on a tendency to mildew; 
it is best, therefore, to scatter lime over a green 
fallow, harrow it in, and sow the seed within a 
few weeks, unless the soil is very stiff; for the 
gaseous matter given out by the decomposition 
of the manures will be serviceable to plants, and 
should not be lost. In stiff soils make the fal- 
low in the fall. By this means lands are very 
rapidly brought up if they are merely deficient 
in vegetable matter; the expense is also much 
less than by the accumulation and spreading of 
other manm'es. Sea-weeds, weeds cropped from 
the soil, etc., are also called green manures when 
plowed into the soil in the fresh state. Some 
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writers use the term green manure for long or 
unfermented dung. i n o «f 

GREEN SAND. New Jersey marl. One ot 
the upper secondary deposits of geologists, con- 
sisting for the most part, of a sandy formation, 
the grains of which are, however, much softer 
than those of common sand, and consist of sili- 
cate of iron chiefly; they are of several colors, 
from greenish gray to deep green and olive. It 
is extensively developed in the United States, 
being found in the valley of the Connecticut, 
southeastern portion of New Jersey, Delaware, 
and Virginia. Some portions of this deposit 
contain from seven to twelve per cent, of potash 
combined with silicate of iron. This is particu- 
larly the case with that in Monmouth and 
BurUngton counties, N. J., and Newcastle 
county, Del. Numerous pits are therefore, 
opened for the purpose of reaching this deposit, 
called Marl, which has been found, in many in- 
stances, to produce remarkable fertility when 
applied at the rate of 200, to 400 bushels on stiff 
clayey lands. In selecting specimens, we are to 
examine the amount of green sands in it, the fer- 
tility depending upon them ; for the clay, com- 
mon sand, and other impurities are of little im- 
portance. The richest kinds are of a deep green 
internally, sometimes with an olive tint, but the 
exterior becomes grayish and covered with a 
slight efllorescence; it is also readily crushed. 
The following analysis of a specimen from Mon- 
mouth county will give the particulars of its 
composition per cent. : 

Silica 50.00 

Alumina 7.00 

Protoxide of iron 33.00 

Potash 11.00 

Lime 1.00 

Hagnesia a trace 

Water S.OO 

' 100.00 

The potash here is combined with silica, but 
their union is readily destroyed by the carbonic 
acid of the soil, which rapidly forms carbonate 
of potash. This manure is peculiarly applicable 
to grass, oats, wheat, corn, and the Cerealia gen- 
erally; it will also be serviceable to roots growing 
on a stiffish soil. It may not, however, pay the 
expenses of long transportation, a small quantity 
of ashes replacing it in the compost heap, and is 
little used except when near at hand. 

GREENSTONE. A species of trap consist- 
ing of feldspar and hornblende. It is a fused and 
intruded rock. 

GREEN TITRIOL. Sulphate of protoxide 
of iron. It is styptic, emetic, and much used in 
dyeing and inkmaking. 

GREYHOUND. A coursing dog, remarkable 
for his swiftness and symmetry. 

GRETWACKE. Chauwacke. A conglom- 
erate of rounded pebbles and sand, naturally 
cemented together. 

GRIP. A small drain. 

GRIPES. Colic, which see. 

GRIT. A hard sandstone usually coarse. 

GROATS or GRITS. Oats prepared by 
hulling. 

GROGGINESS. Any disease of the feet, as 
founder, or navicular disease, will produce that 
tenderness of movement called grogginess. 
(See Founder, Navicular disease, and also Horse's 
Foot.) 

GROIN. In architecture, the junction of two 
arches. 



GROSSULARIA. The generic name of the 
currant and gooseberry. 

GROUND-BAIT. Balls made of grain, 
graves, bran, lentils, mixed with clay, and 
thrown in those parts of a pond or river where 
angling is carried on. 

GROUND-CHERRY. Several varieties pf 
PJiyaalia. 

GROUNDSEL. Senecio milgcms. A 
homely, worthless weed known as ragwort, and 
naturalized from Europe in various portions of 
the United States. De CandoUe has remarked of _ 
this weed, that it migrates almost every-' 
where with European man. •• 

GROUSE. Among the sub-families of that 
known as Tetraonidm, the grouse sub-family is 
a most important one from the value of the 
flesh of the species. North America is conceded 
to contain more species of this valuable game 
bird than any other country in the world. It is 
more than probable that America is in this 
respect superior.to all other countries, since the 
cock of the plains rivals in size, that of any 
country. The principal species of American 
grouse are as follows: Cock of the plains 
{Centrocercus urophasianus), found on the far 
Western plains, the males weighing sometimes 
from six to seven pounds. The Ruffed grouse 
(Bonasa umbelMis), is abundant North, South and 
West, and is commonly known as the partridge 
and also pheasant. Sabines gi'ouse (B. 8abi7m), 
found west of the Rocky mountains, is deep red 
in hue, as to the ground work of the f eaUiers, 
and the excellence of its flesh is fully equal to 
the last named. The Allied grouse (B. urrM- 
loides), inhabits the Rocky mountains, and 
north to the Arctic circle, is light gray in color, 
differently marked from the Eastern partridge, 
and is much smaller. The Prairie hen — pinnated 
grouse — (Cupidonia eupido), was formerly abund- 
ant from the Atlantic cpast to Kansas. It is 
now nearly or quite extinct East, and not nearly 
as abundant West as formerly, except in Iowa, 
Minnesota and Kansas. Great numbers are 
killed yearly and sent to Eastern and European 
markets. The Sharp-tail grouse (Pediocmtes col- 
wmbrianus), takes the place of the pinnated grouse 
in the far West, and in its habits and the nature 
of its flesh resembles the prairie hen. The 
Arctic Sharp-tailed grouse (P. phasianeUits), is a 
native of the far north, never being found with- 
in the limits of the United States. The three 
last named species are however said to be fertile 
together, the hybrids partaking sometimes more 
of one and sometimes more of the other parent. 
The Dusky grouse {Oendragapn^ dbscura), is 
equal in size to the cock of the plains. It is a 
magnificent, white-fleshed bird, found in North- 
ern California, and north into Oregon and 
Washington Territory, and south along the 
main chain of the Rocky mountains, as far as 
Texas. Richardson's grouse (Bendragapus Bich- 
ardsonit), differs from the foregoing, though 
sometimes confounded with it. This species is 
found from the South pass of the Rocky motm- 
tains, northward, and along the slopes as far as 
the forests extend. It is never found upon the 
plains. The Spruce grouse {CariMX Canadensis), 
inhabits the northern portion of the United Sta;tes, 

and thence far north, even to the Arctic seas. 

Its home is in the thick forests, and swamps, and 

thus it is seldom met, unless specially hunted 

for. Franklin's grouse {Canace FrankliAii), is a 
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native of the Rocky mountains, from latitude 
50° to 54° on the high elevations forming the base 
of the snowy peaks. It was formerly considered 
the same as the Spruce grouse, but it differs in 
several points, and is a species by itself. 

GROUT. In building, mortar made fluid 
with water. Plaster used for finishing walls. 
Mortar used in fixing foundations^ 

GRUB. The larva of May beetles, and similar 
species, found infesting meadows, fat compost 
heaps, rotten stumps, etc. , generally short, thick 
larva, which, when handled, assumes nearly the 
form of a ring. 

GRUBBER. A strong hoe for tearing up the 
roots of shrubs and trees. 

GRUID.il. Birds which wade like the crane 

GBYLLID.E. A family of locusts, resemb- 
ling the OryUus. 

GUAIACUM. A resin obtained from the 
Quaiacum officinale, ,s. West India tree. It is 
little used in medicine for rheumatism. 

GUANO. One of the commercial manures, 
the excrement of sea birds, accumulated for 
ages upon rainless rocky islands of the South 
Pacific coast. When pure it is one of the most 
valuable of the special fertilizers. (See article 
Fertilizers.) 

GUINEA CORN. Egyptian corn. Indian 
corn of a very small grain, used for popping, is 
so-called. 

GUINEA FOWL. (See Poultry.) 

GUINEA GRASS. (See Grasses.) 

GUINEA PIG, or CAVY. Gama cohaya. A 
small rodent animal, of six or seven inches in 
length, light color and herbivorous; a native of 
South America. It is considered a delicacy in 
Italy ; the skin is also vahiable. The female 
brings forth from ten to fourteen young at a 
litter, carries young three weeks, and bears 
every two' months in warm weather. They are 
very cleanly, and can not endure cold. 

GULA. The region of the throat nearest the 
lower jaw. 

GUM. A concrete juice, the product of most 
vegetables. There are many varieties, all reduci- 
ble to two kinds — soluble, or true gurcis, which 
dissolve in water, fonning mucilage, and are 
insoluble in alcohol; and insoluble, or tragacanth 
gums, which soften and swell in water, but are 
not soluble. Fruit trees often exude gum ; this 
is considered a disease, and may arise from the 
punctures of insects, but, according to some, is 
also an indication of a poor soil, requiring putres- 
cent manures. Various names, as Bassorin. 
AraMn, Cerasin, etc., are given to specimens of 
gum from different trees. 

GUM RESIN. A concrete juice, obtained in 
various ways from plants, partly soluble in 
water, and partly in alcohol, as gamboge, aloes. 

GUTTA SERENA. Blindness, without loss 
of transparency in the eye. 

GTMNOCABPI. The second division of 
Persoon's Fungi, including those that have their 
sporules in an exposed dilated membrane or 
hymtoium, as Agarious, Boletus, Hclmlla. 

GYMNOSPERMJ;, GTMNOSPEBMS. A 
class of plants having naked seeds; at present 
' this feature is said to be peculiar to the Ooni- 
ferm and CycacUm. Linnaeus erroneously made 
it an order of Didynaynia. The seeds of gymno- 
sperms are situated in carpels imperfectly closed, 
the aggregate of which forms the cone. 

30 



GYNANDRIA. A Linnsean class, in which 
the stamens and pistil are consolidated into a col- 
umn. It consists, principally, of the Oichidacece. 

GYNOPHORE. The stalk on which some 
ovaria are elevated, as in the passion flower. 

GYPSUM. Sulphate of lime. A mineral 
found extensively in various parts of the globe. 
It is a constituent of soils, especially peat soils, 
and is found in sensible quantities in the clovers, 
some of the grasses, in turnips, and in the dung 
of animals subsisting on grass and clover. Its 
chemical composition is water, twenty -one per 
cent, lime, thirty -three per cent., and sulphuric 
acid, forty-six per cent. When calcined at a low 
heat it is deprived of its water and is then known 
as Plaster of Paris. Gypsum is soluble in 450 
parts of boiling water, and in 500 parts of cold 
water; and a ton of pure gjpsiim when ground 
will yield twent3'-t5ve bushels of land plaster. 
Its effect is most marked on soils that are light, 
dry, and open. On strong clay its effect is not 
so marked; in fact, the value of gypsum upon 
any soil can only be arrived at by experiment. 
On grain the usual application is from 200 to 300 
pounds per acre; on grass, clover, peas, beans, 
Indian corn, and potatoes, from 400 to 500 pounds 
are often applied, and to the two latter crops, 
often in combination with ashes. Applied to 
clover'and grass, after mowing, it increases the 
aftermath, and also the crops the succeeding 
spring. To grain it is applied at the time of sow- 
ing, and to hoed crops it is applied in the hill 
or drill at the time of planting. A better way, 
however, would be to scatter it well around the 
hill at the time of planting. Thus, at the first 
cultivating, tliat outside the hill would he covered 
the greater quantity of moisture would be ab- 
sorbed, and the whole more equally distributed 
where the roots could find it. Gypsum is said to 
attract ammonia from the atmosphere. This,how- 
ever, is not true except in a sense. Gypsum is 
soluble in rain-water; rain-water contains car- 
bonate of ammonia. Thus it enters into combi- 
nation with the sulphuric acid of the gypsum, and 
sulphate of ammonia, and also carbonate of lime 
is formed ; that is, the ammonia gives up its car- 
bonic acid and takes sulphuric acid, and the 
gypsum vice versa, according to well-known laws 
of chemical a:flinity. In the same way it fixes 
the ammonia of stables and manure piles, while 
the action of lime would he to render the am- 
monia still more volatile. Gypsum is not a 
manure itself. It is only beneficial in connection 
with manures, or when the soil contains humus, 
or is otherwise fertile in organic matter, though 
the fertility may be locked up from insolubihty. 
The term fix is explained as follows: Sup- 
posing the gypsum to meet with a sufficient sup- 
ply of ammonia in the soil, and that it exercises 
its full influence, 100 pounds of common un- 
burned gypsum will fix or form sulphate with 
nearly twenty pounds of ammonia, containing 
sixteen and one-half pounds of nitrogen. One 
hundred weight, therefore, (112 pounds,) will 
form as much sulphate as wiU contain twenty- 
two and one-half pounds of ammonia; and, if 
introduced without loss into the plants, it will 
furnish them with eighteen and one-half pounds 
of nitrogen. The sulphuric acid contained in 
gypsum, from well-known principles, acts bene- 
ficially in decomposing and bringing into activity 
the humus and insoluble matter accumulated in 
loams or peaty soOs. Gypsum is decomposed by 
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carbonate and muriate of barytes, the carbonates 
of strontia, potash, soda, and of ammonia, as 
well as by oxalic and humic acids, and where 
any of the four last named occur naturally in the 
soil, or are applied by artificial means, new com- 
binations take place, which are attended in some 
-jases with beneficial results. For instance, in 
jrder that gypsum may be useful as a fertilizer, 
the soil must always contain more or less humus, 
even if it be only two or three per cent. If, 
however, it contains too much free humic acid, 
it will decompose the gypsum, so that humate of 
lime will be formed, and the sulphuric acid will 
be set free, which may then act as a corrosive on 
the rootlets of the crops. On this account, a 
soil very rich in humus must never be manured 
with too much gypsum, because, though the 
sulphuric acid were to combine with another 
base contained in the soil, it would still form 
therewith a salt easily soluble in water, by which 



the plants would receive too much sulphuric acid 
at once. If strewn over fresh dung, and 
plowed in with it in the field, it will undergo a 
partial decomposition by the carbonate of am- 
monia developed from the excrements, so much- 
so that sulphate of ammonia and carbonate of 
lime are formed. .G-ypsum, therefore, is known 
to act chiefly through its sulphuric acid, which, 
on the one hand, obtains soluble ammonia from 
the humus constituents of the soU, and furnishes 
this to the plants at a period when they are 
especially incUned to the production of leaves 
and stems; and on the other hand, strengthens 
and increases the power of plants to absorb 
ammonia from the atmosphere, and this in 
greater proportion as these are more abundantly 
endowed with young and vigorous leaves. 

G-YKATE. Twisted round in circles. 

GTEI. The annular series of scales on the- 
tails of some quadrupeds. 
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H.VBITAT. The natural abode of animals, 

plauts, etc. 

HACK, or HACKNEY. In England, a gene- 
ral term for a road horse, which does not always 
convey any sense of inferiority, or refer to horses 
let out for hire. It is, however, often used in 
that sense. 

HACKMATACK. The American Larch. (See 
Larch.) i 

HAIL. Atmospheric water congealed into 
ice, either globular or iiTegular, often measuring 
an inch across. It is altogether different from 
snow, in occun-ing during the spring and summer. 
Hail is produced only during violent winds, 
which carry a great deal of moisture into the 
upper regions of the air, where it becomes solidi- 
fied by extreme cold. Hence the reason why hail 
is often found in comparatively narrow areas. 

HAIR. Slender tubes of animal matter analo- 
gous to horn. It is a non-conductor of heat. 
Refuse hair ranks as a manure with skin or glue, 
producing the same results hy decay; woolen 
rags are the most familiar example used in this 
way. Haii-s in botany; are transparent tubes of 
cellulose inserted into the epidermis; they are 
totally dissimilar from animal hairs, in contain- 
ing no nitrogen. Cotton is an instance of hairs 
attached to seeds, called pappus. 

HAIRBIRD. (See Span-ow.) 

HAIR GRASS. The genus Aria. 

HALCYONID^. A family of flssirostral 
birds, of which the king-flsher is the type. 

HALESIA. The snowdrop tree (if. tatraptera) ; 
ornamental trees introduced and hardy south of 
forty degrees. 

HALHYDEATES. Salts in which the com- 
bmed water of the acid becomes a component of 
the salt. 

HALOGEN. Bodies which unite directly 
with metals, without any previous oxidation 
and form salts, as chlorine, sulphur, fluorine- 
t"eir compounds are termed Haloid salts. 
_ HALTICA. A genus of small coleopterous 
insects. (See Flea Beetle.) 

S^wV-o'^'^m?^'^'^ P^"^' °* *« ^eg of animals. 
UAjaJ!,!*. Ihe wooden or iron collar pieces 
to which the traces are attached. 
HAMMER BEAM. A horizontal timber from 



or near, but above the foot of a rafter, acting as 
a tie. 

HAMBURG FOWLS. Hamburg fowls are 
of a number of varieties, the principal ones being 
the Black Hamburg, and the Pfinciled Ham- 
burgs, the latter being divided into Golden and 
Silver Penciled. Whatever the variety they all 
have these characteristics. They are of small to ' 
medium size, compact, and handsome in their 
carnage, with bright, firm, double combs, ending 
at the rear in a long point, turned up. The tail 
is large, upright, and with long plume feathers. 
Their constitutions are good. They are good lay- 
ers, and seldom inclined to sit ; the eggs are small^ 
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but of delicate flavor. The cut shows a pair of 
Penciled Hamburgs. That they are an old 
breed, is evidfenced from the fact that Aldrovan- 
dus describes it as the Turkish fowl. The white- 
body and black markings, the greenish-black 
tail, and the blue-tinted legs, show that this old 
writer had in his mind what now is the Silver- 
penciled Hamburg fowl. They have long beea 
known in England, as Bolton Grays, Creoles, 
Creels, Corals, etc., from their markings, and. 
on the continent, also, under a -variety of 
names, showing their wide dispersion and general 
good qualities. The general character of the 
Penciled Hamburgs, either silver or golden, 
besides these already noted, are: In the plumage 
on the body of the hens, each feather except the- 
neck-hackle, is penciled with several transverse- 
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\taxB of black on a clear ground, white in the 
silver variety, and a golden red or rathei' a rich 
bay in the golden; the hackles, however, being 
free from dark marks. The cocks have not 
these marks, they are either white or bay. 
The legs in both sexes are blue; the ear-lobe 
white, well-deflned, and the face scarlet. 
The tail of the cocks should be black, the sickle 
and side sickle feathers glossed green, with 
a narrow white edging. The tails of the hens are 
distinctly barred, or penciled with black. 

HAMPSHIRE DOWN SHEEP. This Eng 
lish breed is said to have been produced by cross- 
ing the South-Down upon the old breed of Hamp- 
shire, and subsequently by an infusion of Cots- 
wold blood. This gave them an increase of wool, 
a larger size, their constitutional and hardiness 
being retained. It is claimed for them that they 



maturity of the Wiltshire homed sheep and the 
Berkshire Nott, qualities forming an admirable 
foundation for a breed upon which the fine form 
and superior quality of flesh of the Down could 
be ingrafted. It is worthy of notice that a breed 
which has long displaced the original Sussex 
Down and other breeds in Berkshire, Hants, 
Wilts, and Dorset, has been made what it is, in 
the hands of skillful breeders, by the blood of the 
finest specimens of the race which they now dom- 
inate in all this section. This change is a natural 
result of the inclosure of the commons, the intro- 
duction of artificial manures, and the production 
of such crops as turnips, rape, vetches, trif olium, 
rye, and Italian rye-grass. This is one of the 
facts with which the history of British sheep- 
husbandry teems, illustrating the necessity of 
change in breeds, with changed conditions of 
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are more hardy than the South-Downs. When 
introduced into the United States, especially m 
the South, they have given satisfaction, and crosses 
on Leicester and on Cotswold, are reported to 
have taken kindly and with profit to both. As 
a fule, however, the breeder should avoid too 
great a size, when mutton is an object, since it 
induces excessive fat,, which is not liked, and 
indeed, is an objection to many of the large 
breeds. In relation to this British breed of sheep, 
the well known statistician, J. R. Dodge, an 
Sheep and Wool of the World, says: , This family 
of Downs, unlike the Sussex, is founded through 
skillful breeding. It was effected in harmony 
with the idea of more meat in a shorter period of 

; time— the same which originated the Leicester 
and the Short-horn— by admirers of the South- 

i-.Down style, who saw in the size and the early 



production or consumption. It is estimated that 
the weight, both of mutton and wool, has been 
increased in this region fifty per cent. . The sta- 
tistics of 10,000 Hampshires for three successive 
years showed the average yield of lambs to be 
ninety-one per cent., the mortality of ewes five 
and one half per cent. , and of tegs three per cent, 
per annum. The wool is of fine quality, but 
short staple, averaging four and one half pounds 
per fleece. The best specimens of these sheep may 
be found at the Overton and Weyhill fairs, in 
Hampshire, and the Britford and Wilton fairs, in 
Wiltshire. The wether-lambs are now usually 
sold in the latter part of summer or early autumn, 
and the ewes are kept three years for breeding, 
The period of service of rams is from August 1 
to the middle of September. In England, the ewes 
are usually kept on turnips and hay during the 
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winter^ the hay being cut into chaff with a por- 
tion of straw, and sometimes seasoned with a 
little malt-dust, bran or cake. The lambs go out 
on turnips, it the weather is fine, in a few days 
after they are dropped, thougli niany farmers 
keep them penned for two or three weeks. After 
April 1 they leave their diet of turnips and hay, 
and go to the water-meadows by day, and are 
folded at night on Italian rye-grass, winter-barley, 
or trifolium, the wether-lambs getting a little 
cake or corn. On farms that have no water- 
meadows a large supply of late swedes is secured, 
and the lambs are kept upon winter-growing 
grasses and forage-plants until the vetches are in 
bloom. Early in May they are weaned, when it 
is common to pasture in clover by day and fold 
on vetches by night. When the vetches are con- 
sumed, the sale lambs are supplied rape and cab- 
bages and the ewe-lambs follow to consume what 




ADJUSTABLE HARROW. 

the wethers leave. Thus managed,, tie lambs 
attain great size and command high prices. For- 
merly they were largely gold, from July to Sep- 
tember, to go to Kent and Surrey, and other 
points near London, to be fattened for the markets 
of that city. They are now so good that they are , 
' sold for immediate consumption. It was deemed 
proper to giVe sqmewhat in detail the mode of 
management in fat-lamb growing, not only to 
show the practice employed with this particular 
breed, but to call renewed attention to the neces- 
sity^ of high feeding in this business, and illustrate 
again the constant variation in' feeding and man- 
agement to meet the requirements of changed or 
differing circumstances. 

HABTS, CUBING. (See Pork.) 

HAMSTER. Mus cricetus. A kind of rat 
found in the north of Europe, which lays up 
extensive stores of food. 

. HAND. A measure of four inches, used in 
estimating the height of horses. The fore leg of 
a horse or other animal. 

HANeBIRD. (See Oriole.) 
_ HARD WATER. Water containing salts of 
lime, especially gypsum. It is softened by 
adding soda-ash or ammonia. 

Hare. The family leporidce includes the 
hares and rabbits. ■ Their well known character- 
istics are long and erect ears; large prominent 
eyes; four incisors in the upper jaw, and two in 
the lower, the two middle ones in the upper jaw 
much the largest; hind legs long, and adapted 
for leaping; fore feet five toed, hind feet four 
toed; tail short or wanting. The gray rabbit is 
a hare and one of our most common species, 
doing great damage to gardens, and especially 
to nurseries and young orchards in winter, by 
barking the trees. They are easily trapped 
under a dead fall, or common, dark, box trap, 
by, means of the ordinary figure four set of 
«tioks. 

HARICOTS. (See Bean.) 

HARL. The refuse skin of flax and hemp. 



HARLAN'S BUZZARD. (See Buzzard.) 
HARPALUS. A genus of predaceous beetles. 
(See Beetles.) 

HARRIERS. A breed of dogs used for hunt- 
ing hares. 

HARROW. A frame generally square or 
A-shaped, filled with teeth, used for. the purpose 
of breaking down lumps, mellowing the ground, 
covering seed sown broadcast, and in destroying 
young weeds in cultivated crops. Among the 
later improvements in harrows for special pur- 
poses are the revolving and the smoothing 
harrffw. The revolving harrow is so hung that 
upon being drawn forward, the frame in^ which 
the teeth are placed revolves, thus stirring the 
earth to a considerable depth. It frees itself of 
trash perfectly, and is a most useful implement. 
The smoothing harrow has the teeth slanting 
backward at a greater or less angle. Its work 
is superficial, but it is an excellent imple- 
ment among young weeds and in cultivat- 
ing crops. The cut shows one of the 
modern forms of the square harrow, the 
teeth of which may be made to slant back 
at will. The harrow will always be val- 
uable however, for breaking up, and at the 
same time consolidating the lower surface 
of plowed soil. The drill and also supe- 
rior modern pulverizing implements have, 
in a measure, superseded its use. It is, 
however, still indispensable on all farms. 

HARTSHORN SPIRIT. Solution ^f am- 
monia. (See Nitrogen.) 
HARVEST FLY. (See Cicada.) 
HARTESTING. Harvesting is one of the 
most important labors of the farm, and must be 
attended to at the proper time whatever else 
may be in the way of the farmer. For this 
reason a diversity of crops, excessive hurry in 
this labor by extending it over a greater length 
of time than must otherwise ensue. Thus win- 
ter wheat, rye, spring wheat, barley, oats, and 
flax may succeed each other, and with the aid 
of improved harvesting machines, all may be 
secured in good condition, unless the season be 
extremely wet. The proper time of harvesting 
wheat has long been a mooted question, millers 
still contend that it should be cut when in the 
dough state, and there is no doubt but it makes 
more fine flour to the bushel of sixty pounds 
than does a bushel of perfectly ripe wheat. 
Nevertheless the yield per acre is less, the straw 
is harder to cure, and the price given no more 
per bushel, in our great markets. In harvesting 
the farmer is guided by the profit to accrue to 
himself, not to the miller. When the crop is 
large, the harvest must often necessarily begin 
early, and continue until the crop is dead ripe 
to secure all the crop. Hence the farmer must 
manage the harvest according to circumstances. 
The best time to out wheat, all things considered 
is when the stalk is yellow half way up the 
stem, and the grain just out of the dough state 
and fairly hard. The straw is 'then valuable if 
well cured, and the grain in condition to dry 
out without shriveling. All the other grains, 
rye, barley, oats and flax should not be harvested 
before this time. Buckwheat is hai-vested just 
at the time of frost, or else when there is a 
maximum quantity of seed ripe, since this 
plant continues to grow, blossom, ripen, and 
drop its seed until killed by frost. Corn may be 
cut up at any time after the kernels are, glazed, 
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or out of the milk, the best time is after the 
grain is out of the milk and while yet the leaves 
are green, since the only reason for cutting up 
corn is to save it from frost or for the value of 
the fodder. 
HARVESTING ICE. (See Ice Harvesting.) 
HARVESTING MACHINERY. It is little 
more than thirty years since the first harvesting 
machinery was put into successful operation 
For years the work was not successful, until 
repeated faihires, amended by improvements, 
resulted in the self -raking harvesters, and these 
again gave way to the self-binding reapers. It 
may now be safely asserted that harvesting 
machinery has nearly reached that perfection 
which human ingenuity may give it. In the har- 
vesting of grain, the best machines cut the grain 
clean, and of uniform height, even when lodged, 
deliver it to the automatic binder, which binds 
and flings the sheaf on a platform to be dropped 
on the ground when the full number required 
for the shock is completed Thus, there is no 



area of hay and gi-ain, that may now be taken 
care of per man, over what could be done forty 
years ago. In newly settled districts, where help 
is difficult to be had, it has enabled vast areas to 
be yearly sown, without which machineiy, these 
tracts would for many years have remained only 
partially cultivated. 

HASTATE. A descriptive term in botany; 
halbert-shaped. 

HATCHEL. A carding comb or hackle. 

HAUSTELLATES. Insects furnished with a 
proboscis for suction. 

HAWK. The genus Faleo. (See Buzzard.) 

HAWTHORN. Oratcegm oxyacanth^i. Prob- 
ably every person who has thought about plants 
for hedging, has had a longing desire for the Eng- 
lish Hawthorn, from the associations in his mind 
in reading about the beautiful hedges of England. 
Whatever it may do there, it is not adapted to 
liedging in the ITnited States, especially in the 
West and Soutli. Our common Buckthorn 
(Rhamnus caiharticim) has also been tried exten- 
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gleaning, and the bundles are so evenly and 
tightly bound that there is little pTDSsibillty of 
their losing straw or coming unbound. In the 
making of hay, in addition to machines that 
will cut at any desired height from the ground, 
the hay tedder aids in catching weather. The 
horse hay-rake first places it in windrows, and 
then into rough cocks. The hay sweep carries 
it, half a ton at a time, to where it is deposited 
on the stack by horse power. If the hay is to be 
carried long distances, the hay gatherer takes it 
from the windrow and carries it to the top of the 
load, and at the barn, the hay carrier conveys 
it from the wagon to any part of the mow. 
Thus, we have Smost the perfection of econ- 
omy in the making and harvesting of hay. 
Not only in the cheapness with which it is made 
but also, in the excellence of quality of the 
cured hay. It may be safely estimated that har- 
vesting niachinery has more than quadrupled the 



sively. Neither of these are of value agricultur- 
ally, except as specimen plants in large collections. 
HAT. The hay crop of the United States is one 
of the most valuable in the list of agricultural 
products. Hence the necessity of making and 
saving it in the best possible manner. So diffi- 
cult is this in moist climates, as in England, that 
various expedients, as constant stirring, after it 
is cut, and even artificial drying is resorted to. 
Tedding by machines or by hand, is indeed quite 
common in the Atlantic States, and is not 
unknown even in the West. Throughout the 
whole prairie region, however, the dry, hot 
weather usually enables the farmers to get up 
their hay in good condition, and in a state of 
greenness, as to color, unknown further east, 
and impossible in the chmate of Great Britain. 
The hay is usually cut in the morning and laid 
into windrows, or cocked in the afternoon, from 
whence it is often drawn immediately to the 
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stack or to the barn. It is not generally known, 
but is nevertheless the fact, that hay can be put 
into a barn much greener than into a stack. 
The reasoA is that in a stack there is easier access 
of air, and air and moisture favors the heating 
' and fire-fanging of vegetable substances. In a 
mow the moisture ultimately finds its way to 
the top, which will sometimes be quite wet, 
while the body of the mow remains intact. The 
putting of hay, however, into the stack or mow 
in a damp state, is both in theory and practifce 
to be reprehended. Under peculiar conditions 
of the atmosphere, hot, close weather, or con- 
tinued moist weather, will cause the hay to heat 
unduly, sometimes to such a degree as to cause 
it to take fire. In England, this is not a very 
uncommon occurrence. The proper way is, 
if the hay shows signs of dampness in the cocks, 
and the weather is not such tha,t it will become 
thoroughly dry in pitching on the wagon and 
into the stack, to spread the heaps, somewhat, an 
hour or two before hauling. If the weather is 
fine the hay will undergo a sweat in the heaps, 
and in two or three days come out perfectly 
cured. The same remarks will apply to grain. 
It should never be stacked until thoroughly dry. 
However dry either hay or grain is put ^into the 
stack or barn, it will always undergo a sweat. 
This usually lasts from one to two months, until 
the mass again becomes dry, when it will be 
found — if properly cured before putting 
away — to be perfectly sweet, with a pleasant 
odor, free from the dust of mold; and it will 
then keep intact indefinitely. During the pro- 
gress of this sweat it should not be touched. 
Grain will thrash tough at this time, and hay is 
not fit for feeding until it has undergone this 
sweat. Thus, intelligent stablemen will not buy 
new hay, preferring to feed old hay until about 
the first of September or October. During this 
sweat hay will lose weight, ranging all the way 
from ten to twenty per cent., losing the 
former amount if put into the mow in 
proper condition. The yield of hay made from 
the cultivated grasses and clover, on good land, 
should be from one and a half to two tons per 
acre. The average product North will be far 
below this. Rhode Island produces the small- 
est average yield per acre, 80-100 of a ton; Ore- 
-gon produces the largest average yield per acre, 
1.45 tons; Iowa comes next with 1.43; then 
Illinois, Wisconsin, Nebraska and Minnesota with 
1,40; Nevada, California and Missouri come next 
with 1.35 tons; and Michigan 1.30 tons per acre. 
All the other States fall below this. Even New 
York, with her superior cultivation, only reaches 
1.15 tons per acre. Curiously enough, some 
of the Southern States present good averages. 
Thus, Virginia and North Carolina give 1 35; 
Georgia, , Alabama, and West Virginia give 
1,80; Mississippi, 1.35; Tennessee, 1.36; Texas, 
1.88; and Arkansas, 1.40 tons per acre. It may 
be interesting to know that the hay crop of the 
United States, was about 31,000,000 tons in 1876; 
worth about $870,000,000. In 1877 it was 
31,639,800tons, worth |371,934,950. Thiswasthe 
product of 35,367,708 acres. The same year, the 
corncropof the cou ntry aggregated 1 , 343, 588, 000 
bushels, from 50,369,113 acres, worth $480,643, 
400. In 1879, there were 35,493,000 tons of hay 
made in the United States, from 37,484,991 acres, 
valued at $330,804,494, an average yield for the 
whole country of 1.34 tons per acre, worth an 



average of $8.60 nearly per ton, or an average 
value of $10.73 per acre. Thus, the reader will 
see that the hay crop of the country,- acre for 
acre, exceeds considerably in value that of Indian 
corn. In 1878 the yield of hay exceeded that of 
1877 not so much in acreage as in average yield, 
bringing the hay crop of the United States, in 
1878, up to about 38,000,000 tons. Tie cutting, 
curing, and stacking of hay cost, in the New 
England States in 1869, an average of $4.51; in 
the Middle States, $3.76; in the Southern States, • 
$3.33; and in the Western States, $3.93 per acre. 
With improved machinery and implements, the 
cost of making hay in the Western States need 
not exceed seventy-flve cents per ton. We have 
seen it put into the cock for f orfy-five cents per 
ton, including cost of wear and tear of imple- 
ments, and we once put forty-eight tons in the 
stack at a total cost of sixty-three cents per ton; 
the average yield being 3.35 tons per acre, the 
pitching on and off the wagon being done entirely 
by hand, and the haul averaging one quarter of a 
mile. It is considered that the produce of per- 
manent meadows is more nutritious, ton for ton, 
than that of temporary meadows, mown only for 
a year or two in the regular rotation. This is 
particularly true pf pastures. So also it is known 
that hay made from young grass is more nutri- 
tious than that-made from grass nearly ripe. In 
practice, it has been found most economical to 
cut hay just after it has gone Out of blossom, or, 
as it is termed, when iu the second blossom, 
that is, just when the later heads are in blossom. 
This is from the fact that at this time the head 
and stalk contain its maximum of digestible mat- 
ter, which decreases as the plant gets' older, and 
accumulates more and more woody fiber. Below 
we give a table showing the composition of good 
pasture grass and meadow hay, and immediately 
following, a table showing the composition of 
clover and clover hay. 





Grass. 


Meadow hay. 


Water 


68.23 

4.86 

11.45 

12.60 

S.86 


14.61 


Flpsli-prodTicing or nitrogeuizecl 
Bubstances . . ,-. 


.8.44 


Fat-producing or non-nitrogenized 


43! 63 




27.16 


AbIi 


6.16 








100.00 


100.00 





Eed 
clover. 


White 
clover. 


Clover 
hay. 


Water 


80.65 
S.60 

18. ra 


.83.65 
4.53 
10.26 


16 50 


Flesh-forming substance 


15.8) 
37.61 


Woody aber 


28 47 


Ash 


1.97 


1.57 


T.59 








100.00 


100.00' 


100.00 



On comparing these results with those of the 
analysis of the grasses before quoted, we notice 
that while the general composition is much the 
same in both cases, the clover contains, on the 
whole, more water, and at the same time more 
albuminous or flesh-forming principles, than the 
natural grasses. (See Supplement.) 

HAY TEA. The infusion made by pouring 
boiling water over hay; it is one of the best 
known means of recovering weak animals. It 
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will replenish the udder of cows, cause horses 
to urinate freely, and assists assimilation of food. 

HEADLAND. A term applied to the lands 
or ndges in fields, on which the plow turns, or 
upon which the team turns in cultivating them. 
Headlands should not be allowed to gain in 
height by frequent plowings one way. 

HEART. The central hoUow muscle which 
receives the blood and drives it over the system. 
Tlie heart is divided into two ventricles. 

HEART WOOD. Duramen. The central, 
old, and colored wood of trees; it is the- most 
durable. 

HEAT. Agriculturally considered, heat is 
the force through which plants are enabled to 
grow and perfect their seed. In connection 
with this, however, there must be moisture, and 
with moisture substances soluble in water 
proper to the sustenance of the plants. Thus 
under a given heat, or an average heat, extend- 
ing through a certain period, we have the ripen- 
ing point of the various crops cultivated for the 
use of man. Nevertheless heat and cold are 
merely relative terms. Thus, if we immerse one 
hand in cold and the other hand in wann water, 
and then successively in water of a medium 
temperature between the two, this water of 
medium temperature will feel cool to the hand 
taken out of hot water,, and warm to the hand 
taken from cold water Again, the temperature 
of the body in health is constant, being about 
ninety-six degrees. "When the temperature is 
much below this point, or when the body is 
suddenly cooled from artificial causes, we feel 
the sensation of cold. If, on the other hand, 
insensible perspiration is obstructed we are un- 
easy from the accumulation o^ heat, the act of 
perspiring being the natural refrigerating process 
among animals. In expansion by heat wood is 
found to do so chiefly in a direction transverse 
to its fibers, and but little in length. On the 
other hand iron expands in the direction of its 
length to such a degree as to force apart walls, 
when rigidly placed, and railway bars, unless 
spaces are left between, will expand to so great 
a degree as to be sometimes forced up in the 
shape of a semicircle. Again, the contraction 
of bodies upon cooling is often not so great as 
their expansion. Thus we find old fire grates, 
and iron when it is often strongly heated, much 
distorted. Heat is communicated in various 
ways, through particles in bodies, generally 
in two ways; in solids, by passing the heat 
received from particle to particle. This is 
called conduction. In fluids heat is com- 
municated by being carried connectively, that 
is, the heated particles rise by their increasing 
levity through heat, conveying the heat and 
giving it out to other parts. Thus water 
heated from above, remains comparatively 
cold at the bottom, but heated from below the 
whole body comes to be of nearly a uniform 
temperature. In wood the heat conducting 
power bears no definite relation to its density. 
Thus birch one of the lightest, of woods, conducts 
heat better than any other; oak, a very dense 
wood, conducts nearly as well, but iron-wood, a 
wood of great density, is a bad conductor of 
heat. Thus we see why some vegetable sub- 
stances seem colder than others. Again, the 
conducting power of a medium has much to do 
with the sensible heat experienced. Thus, a metal 
heated to 130° may burn the hand, while im- 



mersed in water without motion at 150° it may 
not scald. So, also, air heated to 300° has heen 
borne by the human body without injury. 
Feathers, down, wool and cotton, are bad con- 
ductors of heat. Hence their superior warmth 
as clothing because they prevent the escape of 
heat from the body. The order of their value 
in capacity being, furs, wool, cotton, silk and 
linen. The rays of the sun striking the earth 
produce sensible heat; part of this is absorbed 
by the soil, and part reflected back into 
space. The relative powers of absorption 
may be represented by lampblack at 100°, 
common glasB»will absorb about ninety degrees, 
and a highly polished metallic surface will absorb 
but six degrees. Therefore, practically a dark 
soil will absorb much more heat than a light 
one The relative power of soils to absorb heat 
giving the maximum temperatures of various 
earths exposed to the sun, both moist and dry, 
the thermometer 77° in the air, was found by 
Becquerel, to be as follows : the difference in tem- 
peratures between moist and dry being due to, 
the heat spent in the evaporation of a portion of 
the water of the moist earth, an important point 
for the farmer to note in periods of intense heat. 



Kinds of earth. 


Maximum temp, top 
layer. 




Moist earth. 


Dry earth. 


Silicious sand, yeUowish gray 

Calcareous sand, whitisli gray 

ArgiUaceouB earth, yellowisti gray. 


99.10 
99.28 
96.1-3 
101.55 
99.50 


Degrees. 
lf3.55 
112.10 
112.32 
109 40 




1)7.27 


Garden earth, blackish gray 


113.45 



The following table, also from-Becquerel, gives 
the relative retention of heat by different soils, 
that of calcareous sand being one hundred, . and 
also thetimeof cooling from 144°. 5 to 70°. 3, the 
temperature of the surrounding air being 61°. 3, 
of eighteen feet cubes of the same size of the dif- 
ferent earths: 



Kind of earth. 


Capacity 
for heat- 


Time 
required. 




100.0 - 
95.6 
68.4 
61.8 
49.0 


h. 
3.30 




3 27 




2.24' 




2.10 


Mold 


1.43 



Another noteworthy agricultural fact in relation 
to heat is, the amount of heat which falls upon a 
given surface depends upon the inclination to 
the different points of the" horizon. A field, for 
instance,, in latitude 40°, sloping toward the 
south, receives a greater, and one toward the 
north a less amount of heat; moreover, the 
former obtains more than an equal extent of 
ground parallel to the horizon, and the latter, as 
in the other case, much less. A field, also, 
which slopes in an easterly direction receives less 
heat than another incUned toward the west, 
inasmuch as more reaches the latter, since the 
maximum heat of the day takes place after the 
sun has passed the meridian; as it is, each of 
these enclosures gets a less amount than one of 
equal extent parallel to the horizon. A certain 
degree of heat is required to bring the sap of 
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plants Into active play, just as a certain amount 
of heat is required to produce germination in 
seeds, and each species of plants has its own 
determinate degree of mobility of sap or germi- 
nation, as respects the seed. (See Germination.) 
Thus vegetation is accelerated and becomes 
luxuriant in presence of its maxima of heat, act- 
ing upon rich earth in connection with moisture. 
Hence, we see gardeners forcing plants out of 
season by means of heating material, in connec- 
tion with glass structures, or by means of hot- 
beds and cold frames, and even by the protection 
•f hedges, fences, and belts of timber. In rela- 
tion to the heat of the earth, Pouillet, from many 
observations, gives the following deductions: 
^The diurnal variations are not perceptible at 
depths greater than about forty inches. - The 
mean annual temperature of the different strata 
differs little from the mean annual temperature 
of the air. The differences between the maxima 
and minima of the different strata decrease in a 
geometrical progression, while the depths increase 
in an arithrnetical progression. Prom all the 
observations it appears that, at a depth of from 
twenty-six to twenty-nine feet, the annual varia- 
tion is only 1'.8 Fahr. ; at from forty-nine to 
fifty-two feet, it is but 0°.18 Fahr.; and at a 
depth of from sixty-flve to eighty-one feet, it 
becomes only 0°.2 Fahr. lAt the depth of about 
twenty-six feet, or where the variation is 2° 
Fahr., the seasons are precisely reversed; that is, 
the maximum temperature occurs about the 1st 
of January, and the minimum about the end of 
June. In animal tissues heat is generated by the 
food we eat and the exercise we take. In vege- 
tables chemical i action produces but little heat, 
the heat of vegetables being principally due M 
the heat surrounding them and their varying 
powers of conducting heat. The following 
observations, collected from various sources, will 
show the researches that have been made from 
time to time in this' direction: In the tissues of 
living bodies a multitude of chemical processes 
are constantly going on, engendering a certain 
heat, which in warm-blooded animals constitutes 
their temperature proper. But in cold-blooded 
aniinals and in vegetables, this chemical produc- 
tion of heat being very feeble, the temperature 
which they have comes principally from the 
ambient medium; not only from the air but also 
from the water, charged with different elements, 
which is sucked up by the roots in order to form 
the sap. Like that of the air, the temperature 
■proper for vegetables is submitted to periodical 
variations, only its amplitude is much less 
extended. This heat is liberated in the leaves, 
organs of respiration, in the flowers, organs of 
generation, as well as in the green parts of 
vegetables. In the phenomena of nutrition^ the 
ascent of sap can not be effected without a slight 
production of dynamic heat, nor afterward can 
its elaboration in the leaves, under the influence 
of light, take place without chemical reactions, 
and consequently without another liberation of 
heat. In fine, the whole of these chemical 
reactions are always accompanied by the pro- 
duction of heat, whose influence upon the vital 
functions of the plant we have not yet been able 
to appreciate. This estimation becomes the more 
diflicult, as the production of vegetable heat is 
accompanied by many effects of cooling, such as 
evaporation from the leaves, liberation of oxygen, 
arising from chemical reactions which take place 



under the influence of light, and from which 
results a disengagement of carbonic acid.. The 
first experiments undertaken to determine the 
temperature of the internal parts of vegetables do 
not go back much beyond eighty years. At that 
time thermometric observations did not possess 
that degree of exactitude which they have since 
acquired. None of the precautions necessaiy to 
protect the thermometers from atmospheric 
influences were then in use. Hence resulted a 
multitude of errors concerning the true nature of 
the internal heat of vegetables. In the first 
place Hunter's experiments, made in 1775, upon 
a walnut tree, by means of a hole which he had 
bored in it, in an obliquely downward direction 
toward the center. The sap of the walnut, 
which flowed abundantly, was frozen at 0° when 
it was drawn from the tree, although- the tem- 
perature of the latter was lower. Why does the 
sap, he asked, preserve its fluidity in its natural 
channels much below zero? He cites the prop- 
erty possessed by water of freezing more easily 
when in a considerable mass,, than when it is 
found in capillary spaces, where the attraction 
exerted by the sides upon the liquid molecules 
opposes their solidification. Indeed, Senebier 
has seen water remain liquid at 7° below zero in 
capillary tubes, with a diameter greater than 
that of the ducts of plants. Neuffer and Schil- 
bler have found that trees freeze with more 
difl3culty, as their layers are close;r. This circum- 
stance contributes to give vegetables the power 
of resisting a high degree of cold. Eumf ord and 
Leslie have also made the observation that air 
being a bad conductor of heat when its molecules 
can not be displaced, must be the best envelope 
we can take to oppose refrigeration. It seems to 
result from this that the more layers possessed 
by vegetables the better ought they to resist cold. 
Such is the case with plants having a large 
number of epiderms, as the birch, which attains 
the highest elevation in the Alps, and advances 
farthest into the polar regions, and as the horse- 
chestnut tree, which flourishes in the tropical 
regions. Numerous observations have been made 
by Pictet and Maurice at Geneva, from 1786 to 
1800, upon a horse-chestnut tree, in the trunk of 
which a hole had been bored on the nohh face 
to receive a thermometer. The results were as 
follows: During the five years from 1796 to 1800 
the annual mean temperature of the air on the 
north side was sensibly equal to that of the tree. 
The annual difference between the two means 
being only 0.04 of a degi'ee, we may infer that 
the mean temperature of the tree was strictly 
equal to that of the air. The difference between 
the monthly temperatures of the air and those of 
the tree was more or less sensible according to 
the season. During the winter months the 
temperature of the earth at a little over four feet 
below the surface of the ground is higher than 
that of the tree; in spring, it is the reverse. In 
summer, according to the year, the temperature 
of the earth is higher or lower than that of the 
tree; and In autumn it is always higher In 
general, it is toward autumn the tempej-atures 
are nearly equalized, but varying with seasons. 
Although the mean temperature may be the same 
in the air and in the tree, nevertheless, the varia- 
tions that are met in the tree are much less than 
those in the an-; tlie tree, therefore, preserves 
longer its acquired heat within limits depending 
upon its diameter. Another important fact 
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shown by the Geneva observations is that the 
maximum of temperature in the air, according 
to the season, takes place from two to three o'clock 
p.m., while in the tree the temperature continues 
to rise, however feebly, from two o'clock until 
sunset, when the observations were ended. Thus 
the maximum in the tree appears later than in 
the air. Moreover we need only take the mean 
of the tree's temperature at sunrise and sunset 
in order to obtain almost exactly the mean tem- 
perature at two o'clock. During the three years 
1796, 1797, 1798, the variation of temperature 
through the night, in the air, was at a mean of 
3.43, and in the tree of 0.73; that is to say, 4.69 
times greater in the first case than in the second. 
In 1826, Haider advanced the assertion that trees 
are sometimes found in winter at a temperature 
below the freezing point, and pass even to a con- 
gealed state without i n jury to their vitality. The 
thermometer had descended almost to— 15°, and 
— 17\07 in some young trees, without hindering 
their vegetation. Haider attributes to evapora- 
tion the lower degree of temperature observed 
in .the tree. Rameaux has reached the following 
conclusions: — The temperature at any altitude at 
the center of the trunk of a poplar tree increases 
during the day and diminishes during the night ; 
always differing in one section from another, 
according to the thickness. Before sunrise, and 
even for some time afterward, the central tem- 
perature decreases from the foot of a tree to its 
top. The contrary takes place during the rest of 
the day. — In the daytime, the temperature of a 
section is carried as far beyond the temperature 
of inferior sections as the ambient heat is stronger. 
These differences reach their maximum about 
sunset, after which they diminish gradually, are 
effaced little by little, and end by taking contrary 
signs. — During the night the temperature of any 
section was so much higher than that of the sec- 
tions situated over it as this was lower than the 
ambient temperature. The differences reached 
their maximum toward sunrise, after which 
they diminished very rapidly, ending by taking 
contrary signs. In the morning, before sunrise, 
the central temperature of the tree in its four 
sections was inferior to that of the ground at the 
mean depth of its roots; during the day it was 
the contrary. Rameaux finally reached the 
following conclusion: Atmospheric heat, if not 
the sole source, is so predominant a cause of 
vegetable temperature that its effects weigh down 
all, the other causes put together. Whence it 
follows that the temperature of a tree must, in 
each section, increase from surface to center 
during the daytime, when the ambient heat is 
highest; it must diminish, on the contrary, from 
centre to surface during the night. The author, 
nevertheless, believes that the temperature of the 
ascending sap must exert some influence equally 
with that of the air. In the polar regions we 
observe the same facts. The experiments made 
by Bravais, at Bossekop, and by Thomas, at 
Kaaflord, in the winter of 1839-40, have proved 
that heat follows in the interior of pine trunks 
the curve of the temperatures of the air, with a 
retardation of eight to twelve hours When the 
diameter of the tree was increased the retarda- 
tion was greater. We can conclude from all 
these experiments, adds Becquerel, that cold 
penetrates to the heart of living trees, as to that 
of dead ones;, that in the living pine the tem- 
perature throughout the greatest cold is a little 



more elevated, either because the sap sometimes- 
rises even through mean temperatures of the air 
inferior to zero, and heats the interior of the 
tree by becoming congealed, or because the heat 
of the ground being superior to that of the air, 
gives the sap a portion of its proper heat. Ac- 
cording to Becquerel, the observations hitherto 
collected upon the temperatures of vegetables, 
lead to the following consequences: "The 
annual mean temperature of vegetables is. 
the same as that of the air; the two curves of 
temperature have the same appearance, although 
not coincident throughout, considering that trees 
only participate in the diurnal variations of the- 
temperature of the air in proportion to their dia- 
meters. The air is, therefore, the prin cipal source 
of vegetable heat. The maximum of temperature 
in the air is reached in winter about two o'clock in 
the afternoon, andin summer about three o'clock ; 
in vegetables these hours are delayed according 
to their bulk. In trees with a diameter of three 
or four di?clm6tres (twelve to fifteen inches) the 
maximum occurs in winter about nme o'clock 
p.m., and in summer about midnight. When 
the temperature of the air sinks below zero, vege- 
tjibles resist for a longer or shorter time this- 
cooling, as well as the heating which follows a 
thaw, without being due to the bad conducting 
properties of the wood. When the cold con- 
tinues during many months, as in the north of 
Europe, the temperature in the tree is succes- 
sively lowered, but never as far as in the air. 
There is a difference of from one-half to a degree. 
The temperature of vegetables, which is almost 
wholly derived from without, appears, neverthe- 
less, to be influenced by the heat liberated in 
chemical reactions in the tissue*, and by the 
temperature of the soil from which their roots 
extract hquids to form the sap. We are still 
ignorant how, in winter, when the upward 
motion of the sap is almost suspended, the under- 
ground temperature may diminish refrigeration, 
although the external temperature is below zero. 
Trees exposed 'to solar and to nocturnal radia- 
tion, during the day and a great part of the- 
night, heat the strata of air with which they are 
in contact, and cool them when, the leaves have 
taken the temperature of the air before the sun 
has yet appeared. But its cooling effect is small 
under the latitude of Paris, at least during the 
sprmg, at which time the observations were made. 
Woods and forests probably exert the same 
influence, varied by divers causes; but they 
really act as repositories of heat when the trees- 
receive the direct rays of the sun, which is prin- 
cipally from May to October. The air, as a 
transparent body, only stops a small part of the 
solar rays in their passage through it. These 
rays then proceed to opaque bodies, the earth, 
and to plants, which absorb a much more con- 
siderable part of them. Solar heat is, therefore, 
one of the principal elements which distinguish 
agricultural climates as they receive it more or 
less abundantly, either by reason of latitude or 
altitude of the localities, protection from winds, 
the exposure, or the topographical character of 
the soil, and of a multitude of atmospheric 
agents which reflect or intercept the solar rays. 
As an effect purely local, science at first neglected 
it ; but the savants were not slow in perceiving 
the enormous influence of this solar heat upon 
the progress of vegetation, maturity of fruits, 
etc. Humboldt did not cease to remind us that 
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solar eflEects must be studied in order to account 
for vegetable phenomena, and the Academy of 
Sciences of Paris has made it a subject of its 
recommendations to travelers. In 1840 Gasparin 
made some experiments upon three mulberry- 
trees of the same variety, the first Receiving full 
solar rays, the second receiving them only till 
noon, and the third kept entirely in the shade. 
The solid matter of the leaves of the first had a 
weight equal to 0.45 of the whole leaf, that of the 
second 0.36, and that of the third 0.37. In 1853 
he cultivated beans on a plat of ground divided 
by a partition which shaded one-half of it from 
the solar rays. After drying, the plants from 
the south weighed 0.581; the same number of 
plants grown at the north, although much more 
developed in height, 0.337; but it was especially- 
in their fructification that the difference was 
remarkable; the southern plants had one hun- 
dred and thirty-one pods, the northern only 
forty-seven. It is impossible, adds Gasparin, to 
attribute these results to a simple augmentation 
of heat ; light enters into it for the most part, 
■combining its influence with that of caloric. 
Indeed, in this experiment the plants had re- 
ceived in eighty-four days a sum of 1,286°. 50 o;f 
atmospheric heat and only 355°. 71 of solar 
radiation. Certainly an addition of 8°. 07 of 
obscure heat received each day in a greenhouse 
could not have produced such results. The 
incontestable effects of radiation upon vegetation 
struck De Saussure, the great observer of the 
Alps, and he sought to estimate it by means of 
experiments upon heat condensed at the bottom 
of a glass box. Pouillet has estimated the 
quantity of solar heat which reaches the limit 
of the atmosphere at 1°.7633 per minute. By 
supposing the sun at the zenith, he has found 
for P^ris the mean 0.7890 as the number of rays 
which reach the earth. Forbes has found in 
Switzerland 0.680, and Quetelet, at Brussels, 
0.615. But what is especially important to 
know, for agricultural practice, is the quantity 
of solar heat which strikes opaque bodies and 
accumulates there, by the great principle of 
conservation of forces, together with the variable 
state of the temperature of these bodies exposed 
to the sun, on different days of the year and 
different hours of the day. When we see solar 
radiation produce effects so diverse in opaque 
bodies according to their nature, volume, figure, 
color, etc., we see how difficult it is to know 
what happens in each structure of the vegetable 
kingdom. Thus wheat struck by the sun 
acquires a temperature different from that of 
grapes or melons; the leaves, a temperature 
other than the stem, flowers and fruits; the 
parts dry or deprived of life become warm very 
differently from living bodies, whose surface con- 
stantly transpires, and whose heat never much 
surpasses that of the surrounding air. Another 
mathematical and astronomical question which 
must be taken into consideration, is, that the 
sun strikes the earth's surface more or less 
obliquely, and acts upon it according to the 
sines of the angle of incidence, and, while ovoid 
bodies are fully affected by these changes of 
inclinations, spherical bodies are not at all. We, 
therefore, perceive what importance this capital 
■question has in regard to the amount of solar 
radiation received by the soil, by leaves or fruits, 
according to their extent and form, relatively to 
the law of the sines of the angle of incidence. 



A late report of the chemist of the Department of 
Agriculture, Washington, gives some facts in rela- 
tion to loss of heat by radiation and the influence 
of water by evaporation, from which we gain the 
following: If we examine the tables showing the 
difference of the temperature of the air and the 
dew-point, we find that it varies widely with the 
relative proportion of moisture in the atmosphere. 
Thus, when the relative humidity is seventy and 
the temperature of the air is 70°, the difference 
between the latter and the temperature necessaiy 
to the formation of dew has been found to be 
10°. When the relative humidity is fi^ty and the 
temperature of the air 73°, the variation becomes 
20°; while if at the same air temperature the 
relative humidity be forty-three, the variation 
will be 25°. With the relative proportions of 
moisture here given, and with higher tempera- 
tures, these variations become still wider. We 
see, therefore, that during the dry weather that 
often occurs during the summer months, vege- 
tation suffers not only from deficient moisture to 
supply its demand, but also from very much 
wider variations of temperature due to radia- 
tion. Indeed, it is during the prolonged summer 
drbughts that we generally notice the heaviest 
dews. Now, let us see what will be the temperature 
to which the plant must be subjected in conse- 
quence of this reduction due to radiation. Wells 
found that a thermometer laid upon a grass-plot 
on a clear night sank sometimes 14° lower than a 
similar thermometer suspended in free air at a 
height of four feet above the giass ; and the obser- 
vations of Pouillet seem to show that the diminu- 
tion of temperature attending the production of 
dew is at all times sensibly constant at about the 
figure determined by Wells. Our summer-night 
temperature usually varies between 70° and 85° 
Fahr. With the reduction which must take place 
when the relative;, humidity is seventy, we will 
have temperatures ranging from 60° to 75° ; with 
the relative humidity of fifty we will have tem- 
peratures of 50° to 65°, while with the relative 
humidity of forty-three, which could, of course, 
occur only during very dry weather, the tempera- 
ture would fall from 45° to 60° Fahr. But these are 
considerably below the lower limits of tempera- 
ture at which it has been found by careful obser- 
vation the movements of pi-otoplastn and the 
transformation of plastic material can take place, 
and which, for even half hai-dy plants as the 
Pliaseolxis (bean) and Zea maia (corn), is stated at 
about 61° Fahr. The lower limit for the more 
tender plants is doubtless much higher than this, 
so that it is easy to see how they may suffer and 
become debilitated by the cold of summer mgh.a 
But the germination of fungus spores and the 
growth of mycelium, may take place at a much 
lower temperature and during the tempoi'ary 
interruption of the transformation of plastic 
material, which must occur at the reduced tem- 
peratures mentioned. The mycelium of the ger- 
minating spore may effect penetration through 
the epidermis of the plant into the cellular tissue 
beneath, where it may feed upon the dormant 
protoplasm, which is already fitted for assimila- 
tion. This result having been arrived at, the 
recovery of the plant from the abnormal condi- 
tion produced by the reduced temperature, which 
would otherwise take place, will be prevented, 
leaving the plant in condition favorable to the 
rapid growth and spread of the fungus even tb 
the death of the plant. But while the discoveries 



HELIOTROPE 



475 



HEMORRHAGE 



of Wells and his colleagues showed under what 
condition radiation of heat from the plant into 
space and the production of dew could take place 
they also showed how it could be prevented, and 
in this they give us a remedy for one of the' pos- 
sible causes of mildew and rot. They found 
what is familar to all, that dew is not formed on 
cloudy nights nor in sheltered positions. Indeed 
one of "Wells' experiments to show that the radia- 
tion of heat took place, and that the formation of 
dew went hand-in-hand with it, was to arrange a 
board or piece of pasteboard on props and note 
the temperature and the production of dew in the 
grass below it and on some cotton wool on the 
top of it. He found that beneath the cover no 
dew was produced, and there was at the same time 
no reduction of temperature. In relation to the 
second cause of reduction of temperature, evap- 
oration, we have seen how debilitation of the 
plant, due to an interruption of the vital pro- 
cesses by cold, may be produced. Quoting 
again from Sachs, we find that in the aerial 
parts of plants transpiration is an energetic addi- 
tional cause of loss of temperature, inasmuch as 
water in the act of evaporation withdraws from 
the plant the amount of heat necessary to its vap- 
orization, and hence makes it colder. If water 
upon a leaf be allowed to evaporate slowly, no 
injury results; but, if a current of dry air of ave- 
rage temperature, or even warm air, be caused to 
pass over it, a reduction of temperature will take 
place often greater than will occur in the produc- 
tion of dew. 

HEAVES. This is a disease of the organs of 
breathing, caused by the rupture of the air cells, 
so the animal can not expel the air without a 
double effort. It is an unsoundness, caused by 
hard work especially on a distended stomach, and 
is aggravated by bad food, especially musty hay 
and grain. The disease is incurable, but may 
be palliated by feeding on sound, clean win- 
nowed grain, with but little hay, and that 
entirely free from dust. The animal should be 
given but little water at a time, and should be 
allowed to stand an hour after feeding before 
being driven. Mild cases may be cured by a 
summer's run on the prairie, where resin weed 
{Sil/phium ladniatum) abounds. If to this be 
added each day for ten days, and then omitted 
■for ten days, and so continued, the following 
prescription will much assist: One ounce of 
Fowler's solution of arsenic, one drachm extract 
of belladonna, and one-half drachm tincture of 
ginger, mixed with a pint of water and given at 
a dose. 

HECXEL. An instrument for separating the 
fibers of flax and other fibers. 

HECTIC FEVER. A fever occurring in 
debilitated persons, and also in animals, particu- 
larly the horse. 

HEDGEHOG. The name of a genus of use- 
ful insectivorous mammals, I^Erinaceus), of ser- 
vice to the farmer by destroying woims, slugs, 
and insects. They hybernate during cold weather 
in holes in the earth. 

HEDGING. (See Fencing.) 

HEELS, ECZEMA OF. (See Grease.) 

HELIOTROPE. Eeliotropmm Perumanum. 
This genus of plants, of which there are now 
many varieties, including of late some appli- 
cable to bedding, have no merit as to their 
foliage, but are cultivated for their peculiar and 
delicious perfume. From a supposed resem- 



blance, in the bloom, to the odor of cherry pie, 
they have even been called, by some, by this 
narne. The scent, however, comes nearer to 
vanilla, which again is the extract of an orchid. 
They are all green-house plants, but do well in 
the border, in the North, after the middle of June, 
if protected from wind, giving an abundance of 
bloom in the summer and early fall. In winter 
the plants should be kept in the house, rather 
dry, and when re-potted the tops should be 
brought into shape, and the roots somewhat 
reduced. When trained against the wall of a 
conservatory or green-house, the plant may be 
kept almost continually in bloom summer and 
winter, and increasing in growth yearly. Also a 
silicious mineral of a green color, with red 
spots; bloodstone. 

HELIX. A genus of shell animals, including 
the garden snails; they are injurious to herbage, 
and may be kept off by sprinkUng with lime, or 
destroyed by hand picking. 

HELLEBORE. A genus of plants remark- 
able for their purgative properties. EeUeborm 
fxUdus is a native of the United States; they are 
very dangerous and uncertain drugs, but useful 
as insecticides. 

HELMINTHOLOGT. History of worms. 

HELOPIDJl. A family of heteromeran, cole- 
opterous insects. Some of the species infest the 
bark and roots of trees. 

HELVE. A handle. 

HEMATITE. Iron ore. 

HEMATOSIN. The red coloring matter of 
blood. 

, HEMATOXYLON. The red dye extracted 
from logwood. 

HEMELYTRA. The wings of hemipterous 
insects; the upper wing-cases, half of which only 
is coriaceous, the rest being delicate. 

HEMEROBIANS. Short-lived insects of the 
neuropterous class, resembling the May fly ; they 
lay their eggs on plants, and the larvae devour 
plant lice, and thus subserve the purposes of the 
pomologist. 

HEMIGAMOUS. A descriptive term, mean- 
ing that one of two florets in a spikelet is neuter. 

HEMIPTERA. Insects having four wings, 
the upper pair of which is only half coriaceous, 
or which are half horny and half membranous; 
they are haustellate. The larvae have six feet, 
and resemble the imago; after a few meltings , 
they increase in size and acquire wings. 

HEMLOCK. 1. Goniummaculatum. An um- 
belliferous plant, with perennial roots, flowering 
in July ; branches much spread and dotted, leaves 
very compound. It is narcotic, and often in- 
jures cattle. 2. Abies Canadensis. As an orna- 
mental tree it is not much used, in the West, 
not being adapted to prairie soils. An evergreen 
found in the northern portions of the United 
States and the British Provinces. It is a good 
timber-tree, and often attains very great dimen- 
sions. 

HEMORRHAGE. A flow of blood caused 
either from an accident, or from a full state of 
body. In the case of wounds, if severe, it may 
proceed from a torn artery that should be tied 
with a ligature. Strong compression should be 
used, by means of deeply stufl5ng the wounds, 
aided when possible with a tourniquet, or hand- 
kerchief twisted tightly by means of a stick, as 
in the case of a limb. The tourniquet to be ap- 
plied above and below the wound. 
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HEMP, The cultivation of hemp for its fiber 
was formerly an important industry in the mid- 
dle-Western States; Kentucky, Missouri, Illinois, 
and Indiana raising large quantities of it. In 
1850, the production was 34,871 tons and in 1860, 
104,480 tons. Since then the cultivation of hemp 
has declined, wire cordage, manilla, jute, coir 
and other fibers having in a great measure sup- 
planted its use. Land which will yield fifty 
bushels of corn per acre will produce about a 
thousand pounds of undressedlint per acre. The 
crop, however, is a difficult one to manage and 
heavy to handle.. Hence, notwithstanding the 
fact that per acre it represents a greater value 
than inost crops,' the expense attending its prep- 
aration has caused its diminished cultivation. 

HEN. (See Poultry.) 

HENBANE. ■'Eypseyamus niger. An annual 
herb, black henbane, found in waste places. 
Neither horses, cattle, swine, nor sheep, will eat 
this plant. The whole plant is deadly to poultry, 
whence its common name ; it intoxicates hogs, 
but cows, horses, dogs and goats are able to bear 
a considerable amount before they are affected. 
The leaves are active only in the second year of 
the plant; if scattered about buildings, they are 
said to drive aw-ay mice and rats. Henbane owes 
its medicinal properties to an alkali, hyoscyamia, 
which can be obtained in a separate state. It is 
crystallizable. Besides this alkali, the plant yields, 
by destructive distillation, an empyreumatic oil, 
which is a powerful narcotic poison. Of late 
years the extract is much used in medicines. 

HEN-HAWK. (See Buzzard.) 

HEPATIC. Relating to the liver. 

HEPATIC^.' A family of flowerless plants, 
resembling mosses, and growing in damp places. 

HEPTANUKIA, HEPTANDROUS. Flow 
ers with seven stamins. 

HERBACEOUS. Of the succulent texture of 
an annual plant. 

H EBBAL. An account of plants ; a collection 
of plants. 

HERBARIUM. Literally a collection of dried 
plants. These may be arranged in books, prop- 
erty named, or in cases, each according to its 
genera and family. Thus, in grasses, the cereal 
grains may be followed by meadow, and these 
by pasture grasses ; or the several species of each 
genus, as triticum, in which wheat and couch 
grass both belong, may be arranged, following 
with thes other genera of cereal grains and their 
representatives, and so through the whole cate- 
gory of plants to be saved, noting on cards at- 
tached peculiarities, etc. 

HERBIVOROUS. Eating herbs; the ox, 
horse, etc,, are herbivorous. 

HERD. 1. Applied to a number of cattle. 3. 
Applied to herding stock together in grazing. 

HERD'S GRASS. (See Grasses.) 

HEREFORD CATTLE. Hereford cattle, 
named from the county of Hereford, England, 
where they have long been the favorite cattle, 
have, within the last twenty years, gained an 
immense popularity in the United States, and 
now successfully contest the palm of victory 
with the best Short-horns at the leading fairs in 
the North. Massive, docile, fattening easily, and 
at an early age, with plenty of meat on the prime 
parts, possessed of hardy constitutions, they are, 
as with the Short-horns, possessed of all the good 
qualities that constitute a first-rate beef animal. 
They are especially regarded with favor in the 



great grazing grounds of the far West, for cross- 
ing upon the native stock there, and large num- 
bers of. the young bulls are yearly sent West from 
Illinois, Ohio, and Canada, for breeding purposes. 
One hundred years ago the Hereford, although 
an admirable animal for that day, were not bred 
to white faces; they were brownish or y«llow- 
ish-red, some even being brindled. The illustra- 
tion, page 181, will show the Hereford of eighty 
years ago, the cut being made from a picture of 
a Hereford of that day, in the possession of the 
editor. Gradually the white was made to extend 
along the top of the neck, also on the throat, dew- 
lap, brisket and fore legs, belly and flanks. Then 
the feet were included, Vmtil we see the finished 
animal of to-day. The Herefords are undoubt- 
edly allied to the Devons, and are among the 
most ancient of the distinct breeds of English 
cattle, The cows ar« not deep milkers, in fact 
they give but little milk, and are very much 
smaller than X^e bulls or oxen. In this latter 
characteristic they also resemble the Devons. 
The oxen are large, strong, honest, gentle, saga- 
cious and long-lived. They work kindly in the 
yoke, and from their uniformity in color, are as 
easily matched as the Devons. The flesh is supe- 
rior in quality, finely marbled with fat, heavy in 
the prime parts. The bulls are potent; when 
crossed upon the native red cows of the country, 
throwing the blood, both as to color, and general 
characteristics of the breed. Herefords are said 
to have been first brought to the United States by 
Henry Clay, in 1816 or 1817. They were, how- 
ever, allowed to intermix with other cattle of the 
country, and were soon degenerated. An impor- 
tation to Massachusetts, a few years later, left a 
favorable impress upon the stock of that State. 
In 1840, an importation of Herefords was made 
to New York and Vermont. In 1852, a very con- 
siderable importation was made into Ohio, where, 
with later Importations, they have been most' 
successfully bred, largely leaving their impress. 
In 1860 and 1861, importations were made into 
Canada, since that time successive importations 
and careful breeding have given the United 
States, and especiauy Maryland, Ohio, and 
Illinois, as fine herds of Herefords as are to be 
found in England. In England, the Herefords 
hold high rank, as they deservedly should, and 
in the great fairs there, as here, compete success- 
fully with the best SRort-horns. In the West, 
they are steadily gaining gi-ound, and there are 
many who claim for them superiority over the 
Short-horns, as early maturing beef -makers. It is 
certain that they prove better on the butcher's 
block, and when we take" into consideration the 
value of the full-blood and half-blood steers, as 
working oxen, and their wonderful constitutions, 
there is no reason to doubt that the time is not 
far distant when Herefords will be as common as 
Short-horns among the breeders and feeders of 
the fiush pastures of the West. They are, how- 
ever, too scarce and high priced in the United 
States for a full conception of their good qualities 
among the masses of our f armej^. Turning to 
English authority, we find in the Agricultural 
Gazette of June, 1878, the following, in relation 
to the Herefords: This breed enjoyed the remark- 
able distinction of producing both the champion 
animals at Oxford, Grateful being declared to be 
the best bull, and Beatrice (a two-year-old heifer) 
being declared to be the best cow or heifer in the 
yard. Both, as may be supposed, were very 
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good, the heifer pre-emmently so. She is a 
daughter of the famous bull Winter de Cote, and 
another instance of hereditary merit. The yearling 
heifers and calves indicate that this breed is, as 
beef-makers at an early age, quite up to the high- 
est Short-horn standard. The Teeswater may 
milk better, and be more ready of adapting itself 
to local circumstances; but where the pasture is 
good, it is hard to beat the whitef aces for graz- 
iug. The editor of the Chamber of Agriculture 
Journal, writing at the same date, says of the 
Herefords: The Short-horn old bull class was 
both larger and better than usual. Last year it 
numbered but nine entries; this year the muster 
was thirteen, and they were headed by the crack 
bull of the period, Sir Arthur Ingram, Attractive 
Lad second. The yearling heifer class was a 
remarkably good one, as was also the heifer calf 
class. The old bull Hereford class produced an 
extraordinary animal in Grateful, who secured 
the reserve at the Hereford Show in 1876, but did 
not make his appearance at Bath or Liverpool 
last year. He has made wonderful development 
since appearing as a two-year-old, as is proved by 
the fact that Thoughtful, who was then placed 
above him, and has since taken firsts at Birming- 
ham, Liverpool, and Bath, has now been put 
second to him; and that not only was he selected 
by the judges as the best Hereford bull on the 
ground, but in the contest for the championship 
succeeded in carrying it off, against such a Short- 
horn competitor as Sir Arthur Ingram. This is 
no slight honor to the Hereford breed, and of 
course any animal counted worthy of such a dis- 
tinction, must be a first-class one . Grateful at 
four years old has capital loins and chines, with 
great thickness and depth of frame, and is very 
level all over; but his grand feature is the 
astounding mass of flesh with which his frame is 
covered. His girth is eight feet ten and one- 
half inches. In the cow class Lady Blanche, 
which took second prize at Bath, now came to 
the front position. She is marvelous at her fore 
flank, and displays a great mass of flesh on a 
well-shaped, grand frame, which, however, fell 
off slightly at the rump: The second prize pow, 
Little Beauty, was highly commended at Bath, 
and wonderfully retains her showyard merit at 
' eleven years old. The two-ye .r-old heifers, 
Leonora and Beatrice, were sure to win. Beatrice 
has recently reared a calf, which is slightly 
against her for showing; but Leonora is in full 
bloom with her beautiful head, symmetrical 
form, and all that loveliness which is so taking 
to the eye. After being selected as the best 
Hereford female on the ground, she carried off 
the champion prize against a remarkably shapely 
Short-horn heifer, and one of the best Devons, 
so that both cups were awarded to Herefords.- 
On pages 478 and 479 will be found illustrations 
of an improved Hereford bull and cow. 

HERMAPHRODITE. An animd or plant, 
in which there is a real or apparent concurrence 
of the generative organs of both sexes. It is most 
common in plants, and is also found among 
some of the lower invertebrate animals. In the 
higher orders it is unnatural. 

HERMETICALLY SEALED. Perfectly 
closed on all sides. Entirely shut up. As prop- 
erly prepared cans of fruits, etc., are hermeti- 
cally sealed. 

HERNIA. Under the names of Burst and 
Rupture, is designated a protrusion of the 



bowels or their coverings, through an opening of 
the abdomen, and also sometimes, especially in 
pigs, a protusion into the scrotum. In young 
animals it is easily cured by bandages. Ketm-n 
the protruding part, carefully bandage it, using a 
pad or truss to cover the tumor or swollen part, 
being careful in returning the gut that it is not 
strangulated or bursted. The bandage must be 
worn for months, or until the rent in the walls of 
the abdomen is entirely healed. If there is stran- 
gulation the animal must be chloroformed, and 
in this case a veterinary surgeon should be called. 
HERPETOLOtrT. The natural history of 
reptiles. 

HESPERIDIUM. In botany, a many-celled,' 
few-seeded, superior, indehiscent fruit, covered 
by a spongy, separable rind; the cells easily sep- 
arable from each other, and containing a mass 
of pulp, in which the seeds are imbedded. 

HESSIAN FL¥. GeciOomyia destructor. The 
Hessian fly is so called because it was supposed 
to have been introduced into America with the 
forage brought by the Hessian soldiers, of the 
British army, during the Revolutionary war. It 
is a two-winged fly, very minute, about a tenth 
of an inch long, generally two-brooded in a 
season, and which in some seasons is very 
destructive to small gi-ain and grass. The means 
of protection by brining the seed grain, is not 
reliable. The surest means for their extermin- 
ation is burning over all places where they may 
hibernate, such as dead grass stubble, corn- 
stalks, etc. (See also Fly.) 

HETEROCEPHALOUS. In composite flow- 
ers, when some heads contain male, and others 
female flowers. 

HETEROGAMOUS. When the spikelets of the, 
same grass contain dissimilar sexes, or when the 
flower heads of compositae contain florets with 
different sexes. 

HETEROGtYNIA. a tribe of hymenop- 
terous insects, as the bee and ant, in which 
one female is neuter and another fertile. 

HETEROMERANS. a class of coleopter- 
ous insects, having the first and second pairs of 
legs with five joints in the tarsus, and the third 
pair with only four. 

HETEROPTERANS. a tribe of hemipterous 
insects, in which tlie upper wing-cases terminate 
abruptly by a membrane. 

HETEROTROPAL. When the embryo of a 
seed lies across it, but does not point toward its 
base or apex. 

HEXAGYNIA. With six pistils. 
HEXANDRIA. With six stamens. 
HEXAPODS. A tribe of wingless insects 
with six feet. . 

HIBISCUS. A genus of mucilaginous 
plants of the malvaceous family. (See Mallow.) 
HICKORY. The hickory, Carya, of the order 
Jimlandacem; is common in most parts of the 
United States, and is found exclusively on the 
American Continent. The species are the bit- 
ternut hickory, Ga/ryaamara; shell -bark hickory, 
C alba; the thick shell bark hickory, C. sulcata; 
mockernut, C. tormntosa; pignut, C. glabra; and 
the pecan-nut, C. olim-foi-mis. The different 
species grow in a variety of soils, never in wet 
ones, and resemble each other in the quality of 
the timber, and in the grain and quality of their 
wood. In the qualities of hardiness, weight, 
and strength, combined with elasticity, it is 
unsurpassed. The timber until thoroughly sea- 
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«oned, or if exposed to moisture is peculiarly 
liable to the attacks of insect borers, and is 
liable to decay in the presence of heat and 
moisture. For this reason, when wanted for 
timber, it is immediately peeled when cut, and 
:seasoned in the shade as quickly as possible. 
The least valuable species for timber is the first 
mentioned, and the most valuable, all things con- 
sidered, are the two next mentioned. The second 
growth of pignut hickory, however, is considered 
as being superior in strength and toughness, and 
is used for axletrees and handles for tools. The 
several species all ripen their nuts in the fall. 
The tree can not be transplanted except with 
great difficulty and loss. The nuts should ,be 
gathered and kept over winter by strewing in a 
slight trench, over them place thin inverted sods 
with a little earth over all, or keep them in 
boxes in moist sand in a cold cellar, until spring, 
when they may be planted two or three together 
where they are to stand, arid air but one plant 
finally removed. Give clean culture until there 
is no longer danger of being smothered by 
weeds. If a hickory plantation i is to be made, 
plant four by four feet, use ' the superfluous 
wood for poles, as they encroach on each other 
in growth, until finally the trees may stand 
thirty -two feet apart each way. At sixteen feet 
apart each way they may stand until nearly or 
•quite one foot in diameter, since, the closer 
together; the taller and straighter will be the 
valuable^ part of the trunk of any tree. The 
hickory is subject to quite a number of insects, 
including leaf feeders, and especially borers. 
■One ' of the worst of these is the Hickory Bark 
Borer, {Soohjtus four-spinosus), a short oblong 




and nearly cylindrical beetle, called by Dr. Riley, 
S. Owrym. It has short antennaj which terminate 
enlarged as in a club, the length is one-fifth of 
an inch; color black, with brown wing cases. 
The cut at 1, shows the burrows of the larvae 
between the bark and the wood, growing wider 



as they diverge from the line where the eggs are 
deposited; 2, another view of the same, showing 
the hole made by the exit of the beetle; 3, 
beetle, both magnified and natural size; 4, larva, 
the same; 5, pupa magnified. The female 
beetle, says Dr. Cyrus Thomas, selecting the 
trunk or larger limb of a hickory tree, bores 
through the bark and forms a vertical chamber 
next to the wood from half an inch to an inch 
in length, oh each side of which she deposits hei 
eggs, varying in number from twenty to fifty. 
The larvse when hatched feed on the inner bark, 
each one f drming a track of its own, thus form, 
ing the radiating burrows so common on the 
under sjde of the bark of hickory trees. The 
larva is a soft, yellowish, footless grub, much 
like the larva of some of the curcuUos, and from 
which it can not easily be distinguished, except 
by its habits; it is vfery small, not exceeding the 
fifth of an inch in length when fully grown. 
The eggs are deposited during the months of 
August and September; and the beetle issues 
about the latter part of June or first of July. 
It attacks the bitternut, shell-bark and pignut, 
hickories, and probably the pecan. No practical 
remedy is known, nor is there much probability 
of any extensive experiments being made until 
forest timber becomes more valuable than it is 
now. 
, HICKORY BARK SOBER. (See Hickory ) 

H I DE-BOUND. Insufficient or improper food, 
espfecially if in connection with cold bad shelter, 
will occasion indigestion. There will be a rough 
staring coat, loss of condition, the skin wiU feel 
hard, and be stretched tight to the body, there 
will be shivering withorwithoutsheddingof the 
coat in patches; this is termed hide-bound. It 
might better be called a stingy man's monitorf 
The treatment is obvious. Easily digested food, 
a comfortable stable, blanketing, faithful groom- 
ing, and gently alteratives occasionally to keep 
the bowels regular, should effect a cure. 

HIDE, or HIDE OF LAND. An ancient 
measure of from 100 to 150 acres. 

HILUM. The scar on a seed, where the funi- 
cle is attached, or where it is united with the 
carpel. 

HIPPOBOSC A. A genus of viviparous, two- 
winged insects, which prey on horses and other 
animals; the forest flies are of this race. 

HIPPURIC A C'lU. An acid existing in com- 
bination with soda, in the urine of horses, cows, 
and persons eating certain vegetables. It is sep- 
arated by muriatic acid, and, when pure, is crys- 
tallized in silky needles. 

HIRCIN. ^he fluid fat separable from suet, 
which gives it the peculiar odor resembling the 
smell of goats. By saponifying, hircic acid may 
be obtained. 

HIRSUTE. Set with stiff hairs. 

HIRUDIN.E. The tribe of leechis. 

HIRUNDO. The genus of swallo.ws. 

HISPID. Set with minute spines, or stiff 
-bristles. 

HISTERIDJE. A family of coleopterous in- 
sects with five joints on each tarsus, and belong- 
ing to the section of Clamcornes. They are pecu- 
liar from the quickness with which they feign 
death when in danger. 

HOARFROST. Frost attended with the pre- 
cipitation of much watery vapor. (See Dew ) 

HOARHOUND. Marmbmm vulgar e. A plant 
formerly cultivated in every garden, the tea or 
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decoction of the leaves being used for coughs, 
colds, etc. It is now a common weed in many 
places. 

HOARY. In descriptive botany, covered with 
short hairs, so as to have a white or frosted ap- 
pearance. 

HOG. (See Swine.) 

HOG CHOLERA. (See Cholera, Hog ) 

HOG HOUSE. In the breeding and rearing 
of swine, it is essential that they be kept from 
severe cold, and the attacks of insects. Nature 
has not provided them with a warm covering of 
hair. They are natives of warm climates where 
vegetable food may be found the year round. 
They are not fond either of great heat, since the 
sun affects their naked skin much in the same 
way it would that of man. Hence the care taken 
by the most intelligent breeders and feeders to 



high, the upper story to be used for grain and 
feed, the lower story as a cook room and for pre- 
paring the feed. From this central building 
wings are projected, on every side, twenty -four 
feet wide, and of sufficient length to accommo- 
date the requisite number of hogs. These wings 
will allow pens to be made on each side of a pas- 
sage way from which the hogs may be easily fed 
from a tank on low wheels. A yard should be 
attached to each pen, to which the hogs can have 
access at will. The outline ground-plan an- 
nexed, will give a good idea of a hog house or 
stable, where economy of space is connected with 
the best and most perfect system of feeding. 
The pens should be eight by ten feet, with door 
to yard outside and a suitable feeding trough 
next the passage way. These pens are kept 
bedded, and are to be regularly cleaned into % 



. 


- 20 


. 19 


. 18 


1 ■ 


1 


17 


1 
13 


r 
14- 


rs 


16 


38 

1 1— 

27 



21 _ 


« 


22 _ 


23 _ 


24 


1 1 1 1 


® 

A 


1 
25 


26 


27 


28 




HOG HOUSE. 



provide them comfortable quarters, both summer 
and winter, one that may be partially darkened, 
in summer, and that will conserve heat in winter. 
Thus, by allowing them to take advantage of their 
natural instinct, iu lying together in beds, they 
may be most economically managed. When but 
few are kept, simple pens, with enclosed places 
for sleeping may be provided. For fattening in 
autumn they may simply have a dry yard with 
a dark, close place in which to lie. When many 
are kept, the cheapest and best structure will be 
found a permanent one, containing an apart- 
ment for cooking food, pens for fattening and 
store liogs, pens for the boars and also the 
breeding sows. The best form is a central build- 
ing, thirty feet or more square, and two stories 

31 



truck running in the passage way, and thence 
transferred to a wagon at the end doors, which 
also serve to take in feed, etc. This central 
building may contain six pens, and each wing 
as many as may be desired, although ten pens in 
each wing is as much as can usually be consid- 
ered economical. A, shows central room; B, 
cooking apparatus; D, D, D, D, passage way. 

HOGSHEAJ)- -A-n old measure containing 
sixty-three wine gallons. A large barrel in 
which sugar, tobacco, and coarse produce are 
packed, containing from ten to fourteen cwt. 

HOLCUS. The genus of soft grasses. (See 

HOLERACEOUS. CuUnary plants, pot- 
herbs. 
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HOLLOW HORN. Anaemia in cattle, or 
horn aU, is more often produced by hollow belly, 
as it has *ot inaptly been termed, than by_ all 
other causes whatever. It is the twin with hide- 
bound in horses, and is produced by the same 
■causes, want of care and an unthrifty condition 
•of the animal. It should be unnecessary to say 
that boring the horn, and pouring turpentine or 
•other nostrums into the hole, splitting the tail, 
-etc., is not only useless, but brutal. Give the 
.animal a quart of linseed oil to clean out the 
towels. If diarrhoea ensues check it with astrin- 
gents; keep the animal warm, and give plenty 
•of nourishing, easily digested food. As an assist- 
-ant, give as a tonic, daily, two drachms sulphate 
•of iron, one drachm pow;dered nux vomica, and 
one ounce of powdered gentian. Give in dry 
food, or as a drench in a quart of water or gTuel, 
allowing it to trickle slowly down into the 
stomach. 

HOLLT. Hex. There are several species. 
The European Holly is not hardy much north of 
Washington. Our native holly (J. opaca) is hardy 
.and beautiful. 

HOLLYHOCK, A biennial plant, althea, of 
"which , there are now many beautiful varieties, 
-various in color, entirely double, and valuable 
lor floral decoration in baskets, saucers, and 
other floral work, where very short stems may 
be utilized. 

HOLLT OAK. Quureus Hex. A European 
species. 

HOLSTEIN CATTLE. Within the last ten 
or fifteen years Dutch cattle, now generally called 
Holsteins (from the name of the country whence 
the principal importations have latterljr been 
made,). have, in the West, grown into great impor- 
tance. There, on the flush prairie pastures, their 
field of milk, rich in curd, is most extraordinary, 
t is undoubtedly true that Dutch cattle were 
among the first cattle brought to America, 
for the reason that the Dutch were among the 
first settlers, and it is quite a supposable case 
that they would have been as likely to have 
Ibrought their best breeds with them, to New 
York and New Jersey, as did the French their 
Ibreeds to Canada, or the English to the New 
; jEngland and the Virginia Colonies. Hence, 
since the Bnglish.flrst settled in Virginia in 1607, 
and the Dutch in New York in 1614, the pre- 
sumption is evident that they brought the cattle 
•of their native country with them. Indeed there 
is a record that cattle were , imported by the 
Dutch in 1635, and that they were of the Dutch 
breed is more than probable, since these cattle 
were noted for milk and labor, the two prime 
necessities in any new settled country abounding 
with game. Where this wonderful race of Short- 
Jiorned cattle first became broken up into -the 
various sub-families, that are now generally 
recognized is not known, neither would it be 
interesting to follow. It, however, seems cer- 
taia. that within the last three centuries system- 
atic attempts began to be made to breed them 
with a view to permanent improvement by fixing 
characteristics, that were specially desired to be 
perpetuated. It has resulted in fixing a breed 
of superior excellence as dairy cows, giving 
extraordinary messes of fairly rich milk. If, 
■besides this, we take into consideration the fact 
that the Holsteins fatten kindly, when not giving 
milk, and to heavy weights it is not surprising 
that they should have become so largely sought 



after, especially in countries of flush pasturage, 
where dairying is one of the dominant agricul- 
tural industries. The hair of the Holsteins is 
short, soft, and fine. The skin is good in tex- 
ture and of moderate thickness, fairly mellow 
to the touch, and their general form is that of 
great milking qug,lity. The udder being ex- 
tremely capacious, having great depth and 
breadth, with prominent milk veins running 
well forward, and with good sized teats stand- 
ing well apart. The color should be pure white 
and black, either banded, pied, mottled, or else 
spotted- over the body. The fashion, however, 
of to day, is against mottled and spotted, and in 
favor of distinctive markings, as shown on 
pages 484 and 485. The bull and heifer showing 
, the spot peculiarities, and the cow the solid 
markings. Holsteins, or Dutch cattle, as a 
distinctive breed of milking cows, were intro- 
duced into the United States early in the present ,, 
century, but the pure blood was soon lost. 
Sometime between 1820 and 1825, Mr. Herman 
Le Roy, '.a merchant of New York, imported 
some improved Dutch cattle and kept them on his 
farm near the city. Mr. L.. F. Allen describes 
the 'descendents of these cattle in 1833, as being 
large, well spread, black and white, and 
remarkable for their uncommon yield of milk. 
This herd, however, was eventually scattered, 
and became mixed with the ordinary stock of 
the country. The first record of pure bred ani- 
mals, the descendents of which have been kept 
so, seems to have been the importation of Mr. 
W. C. Chenery, of Boston. The first in 1852, 
being a single cow. In 1857, this gentleman 
made a further importation of a bWl and two 
cows, followed, in 1859, by four other cows. 
Unfortunately some of the animals were infected 
with contagious pleuro-pneumonia, and with the 
exception of a single bull, the entire herd was 
destroyed. In 1861, Mr. Chenery made another 
importation of most superior animals, from 
celebrated milking herds, officially guaranteed 
by the authorities of North Holland; where they 
were bought, and the importation and their 
descenlients were recognized as being high class 
milkers. There has been considerable contro- 
versy, of late years, as to the proper name to be 
applied to this breed of cattle, and it has been 
asserted that the Dutch cattle are descendents of 
cattle originally bred in Holstein. This is prob 
ably incorrecf". In Holstein, (North Holland) 
however, more care seems to have been taken in 
breeding and selection. And from the fact that 
not only the original Chenery stock were 
brought from North Holland, but the principal 
importations of late years, the name Holstein 
has now generally come to be recognized, and 
undoubtedly for the reason that sagacious Ameri- 
can buyers wisely acknowledged the gi-eater uni- 
formity of these cattle over those of the other 
strains of Dutch cattle. As giving facts in relation 
to these cattle, however, we append the conclusion 
of a letter, or rather elaborate statement, sue 
ceeding a previous letter, by Prof. Hengeveld, 
teacher at the Netherland Royal Veterinary Insti- 
tute, Utrecht. This was written to Mr. Charles 
Mueller, United States Consul, at Amsterdam. 
Prof. Hengeveld takes exceptions to statements in 
the Holstein Herd Book, and after citing autlior- 
ities to show that the Holsteins are descended 
from certain Dutch cattle, never, we believe, 
seriously questioned, concludes with much inter- 
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esting testimony, valuable as giving very early 
history,, showing among other matter much val- 
uable information on various sub-families of cat- 
tle of the North of Europe. The extracts are as 
follows: According to the AUgemeine Deutsche 
Eeal Encyclopedia, the origin of Holstein-Schles- 
wig lies buried in obscurity, and Holstein was 
probably visited by the Cimbri, while, a century 
after, the Roman Emperor Caesar Tiberius 
arrived with his army and fleet before the mouth 
«f the Elbe, without, however, setting foot on 
the Holstein shore. According to Tacitus, it 
may be stated that the Holstein Baltic coast was 
inhabited, as far as Mecklenburg and Schleswig, 
ty seven jpetty German tribes, of whom the 
Angles and W|f nes have preserved their names' 
down to tlie present time, while the others have 
been melted down into that of the Saxons. In 
the fifth century, the Saxons and Angles united 
with the Jutes and Priesians^ and migrated to 
England. (This is Low's colonization;) Subse- 
quently the Holstein Saxons, who dwelt to the 
north of the Elbe, were called by the name of 
Normans, while the name of Holstein is not 
mentioned in history before eight hundred years 
after Christ. In 1128-'64, the Holstein province 
Uagrien was conquered and converted to Chris- 
tianity, and partly peopled with strange colo- 
nists from Priesland, Holland, and Westphalia. 
The first Dutch colony iq Germany, then 
■called by the general name Thuringia, dates back 
as far as the year 528. Prom 801 to 864, St. 
Anskar, primate of Bremen, Hamburg, Hol- 
stein, etc., himself of Plemish birth, attracted 
many of his countrymen to those northern 
regions. Charlemagne also- colonized Plemish 
peasants in the region adjacent to the shores of 
the Elbe. That stretch Df teeming lowlands east 
of Bremen to the Baltic wore a Vastly diilerent 
face in those early days. Marshy and uncultivated, 
the coast edge of those parts stood exposed to the 
tender mercies of the sea to such a degree that 
«ven a slight breeze would suiBce to cause immer- 
sion; while the inhabitants, through intestine 
wars, demoralized and habituated to strife and 
broil, evinced but Uttle aptitude for the peaceful 
pursuits of husbandry. It was then that the 
attention of German princes was drawn to Hol- 
land, where similarly-situated regions had been 
brought to a high state of productiveness. The 
^eat tide of migration, however, did not set in 
till the twelfth and thirteenth centuries, from 
which period the origin of the fine grass-lands 
along the Elbe and the Weser must be reckoned. 
From these historical statements, it already 
appears that, with regard to its fitness as a graz- 
ing and cattle-breeding country, Holstein is of 
later date than Holland; which fact wiU appear 
the more prominent after some account has been 
given of the .oldest inhabitants of HoUand, and 
their pursuits. Por this purpose I at once direct 
the attention of the reader to the coming of the 
Priesians and Batavians. The former were the 
oldest inhabitants of Holland, and were known 
as herdsmen, hunters, and fishermen. Their his- 
tory in this country goes as far back as three hun- 
dred ye^is before Christ. The Batavians came 
I'swn the Khine two hundred years after, or one 
iB mdred years before Christ; and although they 
T^'^re likewise herdsmen, they occupied themselves 
more particularly with hunting and fishing. The 
lapds of the Priesians comprised the whole coun- 
try to the north of the Rhine as far as the shores 



) of the North Sea, to which West and East Pries- 
land belonged, composing the present Dutch 
provinces of Groningen, Priesland, Drenthe, and 
North Holland, besides the provinces of Utrecht, 
Overyssel, and a part of Gulderland and South 
HoUand. Of all these provinces, Groningen alone 
appertained to East Priesland. Tacitus says of 
the Priesians and Batavians: They owned cattle 
not exceeding in beauty but in number. He 
further states, as does also Julius Caesar, that the 
Priesians and Batavians paid each other in cows, 
sheep, and goats, and gave likewise to their chil- 
dren, as dowry, oxen adapted to the yoke and 
plow cattle, and horses. When they were sub- 
dued by the Romans in the first centuries of our 
era, the conquerors derived much advantage 
from this wealth in cattle, and imposed upon the 
Priesians an annual tribute, consisting of cow- 
hides and meat, while they chose their most val- 
iant warriors from among the Batavians. The 
Priesians and Batavians applied themselves to the 
draining of their marshy lands and their islands ; 
created meadows on the reclaimed soil, while the 
first protected against inundation by raising hills, 
breakers, and dikes, of which the traces are every- 
where discernible along the coast throughout 
West Priesland and Groningen. Something is 
even known regarding the color of their cattle, 
namely, that they held those white in religious 
veneration. It is a very plausible theory that the 
Priesians, who, at as early a date as three hundred 
years before Christ, peopled the north of the 
present Netherlands, and wrought those alluvial 
plains of Scandinavian clay into soil fit for the 
requirement of their cattle, did, in axier cen- 
turies, spread themselves in more northerly and 
easterly directions as far as the Elbe; as we 
already know they did, in the fifth century, unite 
with the Jutes and Anglo-Saxons in emigrating 
to England; in addition to which, we must 
observe that these were probably East Priesians 
and not West Priesians. The East Priesians 
from Oldenburg and the country near the Elbe, 
both south and north of that river, were com- 
pelled, through the inclemency of those regions, 
then in their original condition of low, alluvial 
swamps, inundated at every tide, to desert them. 
It was owing to these local circumstances that 
the Romans were prevented from endeavoring to 
land their army. It can be shown that the 
inhabitants of this territory were unable to make 
sure provision for their own wants, because of 
the robberies and piracies committed by the 
Normans, dwellers on the west coast of Den- 
mark, people from Holstein and Schleswig, Jutes 
and Angles. These were by no means peaceful 
breeders of cattle, as were the Priesians and 
Batavians, whose land they constantly plundered 
and laid waste, burning and ravaging their 
possessions, massacring the inhabitants, making 
them pay tribute, penetrating far inland to the 
mouths of the Rhine and Yssel, and everywhere 
giving unbridled vent to their ferocity and love 
of plunder. This was between the eighth and 
eleventh senturies. Giving due weight to these 
statements, which, from the nature of the case, 
must necessarily be brief, it can not be doubted 
that the cultivation of cattle in the Netherlands 
existed a long time before such a thing could 
ever be thought of in Holstein. It is also quite 
as certain that the colonists from Priesland, Hol- 
land, and Westphalia carried with them their 
cattle to Holstein. Hence we see that, first, the 
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Dutch race of cattle (Jate from an older descent 
than those of Holstein, while, probably, second, 
. the Holstein cattle originated from the Friesia^ 
breed, and from that of the Dutch and West- 
phalian emigrants. After this colonization, we 
have our attention directed to another remarkable 
particular in the history of the Dutch cattle-cul- 
tivation. The Herdbook, unable to maintain the 
priority of tie name Holstein from an earlier his- 
tory of Holland and Holstein, might then, per- 
haps, seek its testimony in a later pei^od, and 
the events to which your attention is now called. 
From the fourteenth on till the eighteenth cen- 
tury a large number of Danish oxen were annually , 
turned for pasture into the grassy meadows of 
North Holland, formerly West Friesland, and 
sold at the weekly North Holland cattle-market. 
The oldest of these cattle-markets is that of the 
city of Hoorn. This market was already estab- 
lished in 1311, and, in 1389, the Danes and inhab- 
itants of the Eyder were allowed by Albrecht, 
Duke of Bavaria, to hold a weekly market there; 
In 1605, the Danish cattletmarket was removed 
from Hoorn and transferred to Bnkhuyzen, 
where, in 1624, the number of 1,179 oxen were 
sold. There was also in Amsterdam a lean-cattle 
market, beginning in the spring, in the month of 
April, but held at irregular periods, depending 
upon wind and ^yeather, when cattle were 
allowed to be conveyed from Denmark and Hol- 
stein hither to graze. ThB,se were mostly brought 
by vessel. These importations of Danish and 
Holstein cattle into North Holland, to which the, 
■Herdbook might refer, did not consist of heifers, 
but of lean oxen, which were pastured on the fer- 
tile meadows of the Polders, and afterward sold 
at the markets of Hoorn, Enkhuyzen, and Ams- 
terdam as fat cattle. As tb heifers, either then 
or now, having been imported from Holstein into 
Friesland and North Holland for breeding pur- 
poses, no such thing is known. To withhold 
nothing and to put nothing in a distorted light, 
we may add that in the middle of the eighteenth 
century several importations took place into 
Friesland 'of Danish cattle, consisting of young 
calves. This was at the time of the raging of the 
cattle- plague, which desolating disease carried off 
thousands of the finest cattle in Friesland and 
Holland. For the purpose of keeping the cattle- 
trade alive, and to fill the places of those destroyed 
by the plague, small Danish breeds and German 
cows of a diminutive size were substituted and 
crossed with the remaining and recovered natives. 
They were, says Scheltma, Danish-Holstein and 
small German cows, of which the greater part 
were smaller in size than the native race. 
We also find that one was reduced to the 
necessity, in ' 1769, of purchasing the needful 
cattle in the county of Bentheim, in the districts 
of Oldenburg and Munster," in Hanover, and other 
parts of Germany. In the work. Present State 
of Friesland, it is mentioned, that owing to the 
cattle-plague, the people were compelled to import 
from abroad all kinds of small cattle, chiefly 
Danish. But, what was remarkable, however 
small and ill-favored these animals might be, 
when compared with the handsome Friesian 
horned cattle, as a natural consequence, an 
improvement of food induced ,a favorable devel- 
opment of body, and, from the mixture' of the 
two breeds, good and choice milch-kine were 
attained withi;u two or three generations of the 
introduction of the foreign blood, no matter how 



much the race had in the beginning deteriorated 
through the process, and, eventually, the type of 
Danish and German cattle was quite lost. This 
is, however, more than one hundred years ago. 
A fair consideration of what has been thus far 
stated will leave no justification of the Herdbook's 
imputation upon the antiquity and purity of 
descent of our Friesian or Dutch cattle, or its 
assumption that they are of Holstein origin. No, 
the genealogy of Netherland cattle is pure and 
unadulterated, and it is at least two thousand 
years old. I come now to the present time, and 
the question whether it is tenable to give to one 
variety of cattle the name of an entire group, and 
to reckon as appertaining to it all its several 
varieties or breeds, as, for instance, the Dutch, 
Friesian, Oldenburg, Holstein, etc., and would it 
not be imperative in such" a case to giye it the 
purely historical name by which it is generally 
known ? If it could be desirable to give a genera 
name .to the cattle of the just-mentioned districtfi, 
then that of Holstein cattle would not be appro- 
priate, and for it should be substituted that of 
Friesian cattle, whence aU the varieties originated. 
The chief characteristics of this Friesian breed — 
its eminent milk-giving and f att»ning qualities — . 
we find in aU the just-mentioned districts, and 
extending stiU further southward, with this 
difiference, however, that wherever the land is 
more fertile, the climate milder, and the tending, 
feeding, and breeding of the cattle observed wiSi 
more care, in that measure," and accordiM as 
these requisites stand to each other in the closest 
proportion and harmony, they are more devel- 
oped, attain larger size, and are of a finer textiu-e. 
If the intention be to convey a correct under- 
standing of the true qualities of the several 
varieties oi breeds mentioned in their ovra 
dwelling-places, it is better that each breed 
should retain the name by which it is known, and 
that no collective name, though an historical 
one, should be given them. In order to be able- 
to readily classify a group of cattle of great 
extent, possessing the same chief qualities ia 
form. Strum proposed, so long as fifty years ago, 
to give to a group, subject to the same condi- 
tions of soil and climate, a name indicating 
those conditions, and thus originated the desig- 
nations mountain cattle, highland cattle, and 
lowland cattle. He also heads each of these 
divisions by . the breed best reijresenting the 
distinctive feature of its class, as its type. It is 
under the denomination of 'lowland cattle that 
he places the different breeds of' cattle of tha 
coast-lands along the North Sea. Schmalz, 
Pabst, and many subsequent vmters, adopt this 
classification — some with a few modifications; 
but all find in the physical characteristics of the 
country to which they are indigenous, th& 
general denomination of the collective group. 
According to Schmalz's statement, cattle, adopt- 
ing Strum's classification, maybe distinguished 
in the following manner: A. Lowland race. — 
Primitive cow; Dutch Friesian cow. B. Moun- 
tain race. — Degenerate; quite the contrary of A-, 
Swiss cow. C. Middle race. — Highland race; 
forms the transition from A to B; Frankish 
cow. Schmalz sayg: To the race A belong the 
Dutch, as representative, the Friesian, the Olden- ' 
burg, and chiefly all lowland races, Ijearing the 
peculiar characteristics which identify it with 
the place of its sojourn. This is a purely natural 
division, and there is not the least arrogance in 
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asserting, what history points out, that the Dutch 
cattle constitute the type of the oldest, purest, 
and best breed. All other varieties are of less 
intrinsic value; they are coarser or smaller, 
possess less productive qualities,' though of local 
excellence in their native places. If cattle of 
the genuine breed are bought, imported else- 
where, and there bred, why is it not called by 
its native name, and why must an appellation 
be given to it quite foreign and unknown to it. 
One hears in Europe of lowland cattle, but 
purchases of them for the purpose of improving 
other breeds have, for the last hundred years, 
been only made in the chief Netherland pro- 
vinces, where the choicest cattle of the lowlands 
are foimd. Thus, thousands of Dutch and 
Friesian cattle are annually sent abroad under 
the name of Dutch cattle. Finally, I beg to 
add quotations from Dr. George May, director 
of the agricultural establishment at Weihen- 
stephah, who visited Holland about ten years 
ago. The Dutch cattle constitute the type of 
the properly so-called lowland race, which ex- 
tends throughout Netherlands, Flanders, Nor- 
mandy, Oldenburg, and Denmark. Further on 
he says: The Oldenburg cattle descend from the 
Dutch race, and are likewise distinguished as 
East Friesian cattle, as stUl partially found in 
Hanoverian Friesland. In the adjacent parts of 
Bremen it is called Bremen cattle. The Holstein 
and Breitenburg cattle in the Wilster and Kemp- 
ner marshes are equal to them, but with respect 
to their square build, the Breitenburg cattle are, 
in their properties, more like the finer Dutch 
cattle. To return to the Holstein: as milk- 
ing cattle, they are wonderful; as cheese 
makers they are superior, as butter makers, 
they do not stand the test so well. In 
fact Holstein breeders always tell how much 
milk their cows will give; the Ayrshire men, 
how much milk, butter, and cheese, their 
cows will make; the Jersey owners, how much 
butter and cream to the quart of milk. To 
show that the Holstein is not a butter cow the 
following is deduced from a table published by 
the London AgrmtUural Journal, the results of 
tests made by Mr. Amersfoordt, of Badhoeve, 
most competent authority, in the Lake of Haar- 
lem, Holland, who tested the milk of forty-six 
cows in June, and forty-nine cows in Novem- 
ber, with Prof. Fesser's lactoscope, which is 
claimed to give a close approximation to the 
actual fat in milk. In the table made by 
Mr Amersfoordt, the yield of each cow on the 
15th of June and the 34th of November, is 
given, with the percentage of fat. The average 
yield of forty-six cows in June, is 13.87 litres, 
or thirty-one pounds each, and the percentage of 
fat 5.317. Six of the largest milkers 'gave 30.3 
htres, or forty-six pounds per day, with 5.3 per 
cent, of fat. On the 36th of November, forty- 
nine cows gave an average of 6.34 litres, of 13.93 
lbs., with 6.33 per cent, of fat. The largest per- 
centage of fat was 7.50. If the lactometer of Dr. 
Fesser is accurate, this shows that the Holsteins 
give milk as rich as our native cows, whose milk 
will yield five per cent, of butter, on flush grass 
in June, and seven per cent, in November. So, 
considering the noble milking powers of this 
breed, and their well known ability as cheese 
makers, their outcome in butter should be con- 
sidered satisfactory, in consideration of their 
many valuable qualities, for milk, beef and labor. 



HOMESTEAD. The regular arrangement of 
farm buildings, including the house. 

HOMINY." Com, usually of the smaller 
white flint kinds, bruised in a hominy mill or a 
mortar until the external covering is removed 
and sifted. Samp is corn broken coarsely in a 
mill. ^ 

HOMOGAMOUS. TThen all the florets con- 
tain both se.xes. 

HOMOGENEOUS. Bodies, all the parts of 
which are similar In composition. 

HOMOLOGOUS. Having the same ratio or 
proportion. 

HOMOPTERA. The name of an order of 
ifisects, including those in which the wing-covers 
are of a uniform semi-membranous consistency. 
HOMOTROPAL. In botany, having the 
same direction as the rest of vje plant, or that 
part to which it belongs. 

HONEY. Honey has been regarded, from 
the remotest ages, as a product oi the first impor- 
tance to man. T^ild honey is eagerly sought by 
savage and barbarous tribes, and bees have 
been kept from the earliest ages hy civilized 
man. Honey is the saccharine fluid of flowers, 
gathered by bees and deposited by them in the 
cells of the waxen combs. Honey undergoes 
slight modifications in the honey -bag of the bees, 
but although somewhat changed chemically it 
retains the flavor, and to some extent the aroma 
of the flowers from which it was gathered. 
Under a powerful microscope the pollen of the 
plants, from which the honey was gathered, may 
be, it is said, detected, and thus often referred to 
the plant to which it belonged. Hence certain 
districts have become famous for its honey, as 
Mount Ida, in Crete, and others again are noted 
for the poisonous quality of the honey, as that 
of Trebizond. The substances recognized in 
honey, are grape sugar, manna, gum, muci- 
lage, extractive matter, a little wax, pollen, 
acid, and the substances producing the odor of 
honey. Honey, as it drains from the comb, is 
quite fluid, but as generally pressed out it con- 
tains a sugar identical with grape sugar. This, 
however, except its disposition to candy, is not 
essentially different from the fluid portion. All 
honey is disposed to crystallize with age, and 
also to become yellow. The adulterations of 
honey are numerous. Starch, chalk, calcined 
gypsum, and even pipe clay have been used. Of 
late years, however, the adxilteration of honey 
consists chiefly in adding glucose, a sugar now 
manufactured largely from corn, but only con- 
taining about thirty-four per cent, of saccharine, 
calling cane sugar 100. The adulteration by 
means of starch, chalk, etc., may be easily 
detected by heating the honey and letting it 
stand, when the impurities will settle to the bot- 
tom. Honey adulterated with glucose is more 
difiicult of detection. Combs once used arc- 
even filled with the mixture. For this reason* 
pure white comb, capped by the bees, com- 
mands fully double the price, in the markets, of 
strained honey. 

HONEY-DEW. An exudation of sweet 
gummy matter from the leaves of plants, espec- 
ially the oak, beech, linden, and hop. 

HONEYSUCKLE. (Loniceru perielymenum.y 
A hardy, attractive, and fragrant flowering 
shrub, that used to be found in every garden, 
thriving under adverse circumstances, even, 
under the shade of trees. Of late years, it is not 
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so generally cultivated, having given place to 
more pretentious, but not more handsome climb- 
ers. They should form a part of the collection 
about every farm house in the country. The 
following are the older and better known varie- 
ties : Pendymenum Amei-icanum, the evergreen 
honeysuckle; P. Oermanicwm, the German hon- 
eysuckle; P. Italicum, the Italian variety; P. 
Semper mrens, Virginian honeysuckle. Trumpet 
honeysuckle, a beautiful and constant bloomer; 
P. raeemosum, the yellow flowering honey- 
suckle, with showy fruit, this is not strictly a 
elimber; P. mrUcdlaium, a tree-like honey- 
suckle, with inflected branches, and coral col- 
ored flowers; P. mlgare, generally known as 
English honeysuckle, or woodbine; Loniaera 
Japoniea is the so-called Chinese honeysuckle, a 
most valuable plant for covering arbors, trellises, 
and pillars, with delicate and fragrant flowers; 
L. braeliypoda, or Japa,n honeysuckle, is still 
more attractive; L. ciltata, Twinberry, grows 
abundantly in the mountains of Oregon and 
Alaska, and the berries are used as food by the 
Indians; L. rasrfaWci, the Tartarian honeysuckle, 
is upright, or bush-like, and is well known. 

HOODED. CucuUate. A descriptive term 
in botany, to express the partial covering of a 
"flower, etc., by a petal or leaf, which is curved 
over it 

HOOVE. (See Blown.) 

HOPS. Eumulus. The importance of this 
crop in all civilized countries may be' inferred, 
from its constantly extended cultivation, scarcely 
affording a supply for the increasing demand. Its 
principal use being in the manufacture of beer. In 
1840 the entire product of the United States was 
1,238,503 pounds; in 1850, 3,497,039 pounds; 
in 1860, 11,010,013 pounds; increased in 1862 to 
16,000,000 pounds. Since this time its cultiva- 
tion extended wonderfully in the West until it 
was attacked by the aphis, when it begaa to 
decline. In 1866, the planting in Wisconsin 
raged like an epidemic throughout many parts of 
the State, and in Sauk county, one of the princi- 
pal localities where it was planted, the crop 
exceeded 4,000,000 pounds, returning $3,500,000 
in one year. In 1869, the crop of the United 
States aggregated 25,456,669 pounds. Since 1869 
the acreage steadily increased until, in 1876, it 
approximated that of England, which was nearly 
70,000 acres. The hop crop reached its maxi- 
mum in 1877, beingllO.OOO bales. The season of 
1878 was a disastrous one to the crop, and the 
acreage since that time has been decreased, but is 
now again increasing. In relation to the cost, 
one difficulty in hop-growing in the West, was that 
farmers rushed into it, without properly under- 
standing the care and expense necessary to pro^ 
duoe the crop. Hence, while some cultivators 
made money others signally failed. As showing 
something of the cost of the crop when ready for 
market, the following data will be interesting : 
A convention of hop-growers in New England, 
at a late session, appointed three different com- 
mittees to estimate the average cost of producing 
hops. Committee No. 1, allowed $100 per acre 
for the average value of the land; cost of poles, 
fertilizers, and cartage, $44.10; labor in culti- 
vation, 4l8; harvesting k&A curing, $64,36; 
insurance and marketing, $11.83; boxes, etc., 
$3.98; total, $141.37. A crop of 1,000 poiinds 
would at such a rate average 14^ cents per 
pound. Committee No. 3, allowing $80 per acre 



as the value of the land, estimated the average 
cost of 1,000 pounds at ISJ cents. Committee 
No 3, at $100 per acre, and with a yield of 800 
pounds, made the average cost 13 1-5 cents per 
pound. The average cost of producing hops in 
Kent county, England, a famous hop district, 
is estimated by a local authority at £5 or $24.30 
per hundred weight (not quite twenty-two cents 
per pound). As an illustration of the change in 
conditions of production the following statement 
of a hop-grower in Sauk county, Wis., dur- 
ing the flush times of 1867, is given: His 
yard embraced four acres, and the capital 
invested, including land, 'poles; drying-houses, 
stove, presses, etc., amounted to $2,000. Dur- 
ing the second year of his investment, 1867, he 
estimated his expenses as follows: Interest on 
capital, ten per cent., $300; cultivation, setting 
poles, etc., $100; harvesting, curing, etc., $943; 
total expenses, $1,243. Receipts, for 11,520 
pounds of hops at sixty cents per pound, $6,913; 
net receipts for hop roots, $3,040; total receipts, 
$9,953; net receipts, $8,709, or 435 per cent. 
The history of the hop shows it to have been cul- 
tivated from most ancient times. Mesne, an 
Arabian physician who died about 846, mentions 
the hop vine in his writings. When it was first 
introduced into England is not known, but 
about 1535, a doggerel appeared as follows: 
** Hops, heresy, pickerel and beer 
Were brought to England in one year." 

In 1528, Parliament was petitioned to prohibit its 
use, as spoiling the taste of beer, nevertheless its 
cultivation continued to extend, until it has 
become a crop of prime importance among agri- 
cultural products. The soil and manure best 
adapted to the plant, may be determined by the 
general character of its growth. The soil should 
be deep, friable, containing humus, never wet but 
at the same time one that will withstand drought. 
Clay soils, if tenacious, should be thoroughly 
drained, since the hop roots penetrate deep and 
will not stand wet. Wet soils, hot suns, and 
drying winds in conjunction are fatal to the hop. 
Rather firm, deep, rich, well drained alluvial soife, 
protected from sweeping winds, are natural ones 
and the best, nevertheless, hops will not succeed 
in a close atmosphere, they require air, but do not 
like sweeping winds: The cultivation of the hop 
may be pretty well understood from the follow- 
ing, compiled from numerous authorities: The 
sexes of the hop plant are not united in the 
same plant, but some are male and others female. 
Since the sexual relation of the strawberry plants 
has been so thoroughly discussed in the United 
States, the importance of having some male plants 
in the hop gi'ounds will be generally admitted. 
The male flower grows in a loose panicle, whilst 
the female flower is compact, like the cone of 
the pine tree. Hop seeds produce plants, but as 
they are like fruit seeds, producing varieties of 
quite different qualities, the hop plants should 
be multiplied by slips from a well known and 
approved variety. At tlie base of each scale or 
leaf of the female blossom of the hop there is a 
flower, in which is the genn of the seed. As this 
seed matures the scales grow larger, and are cov- 
ered vsdth resinous aromatic balls, called lupuline. 
These are the fine yellow powder of the hop, and 
contain the bitter principle that renders the hop so 
valuable in preserving and flavoring malt liquors. 
This bitter principle is stronger or more deli- 
cately flavored in some varieties of the hop than 
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in others, and in proportion as the seed is fully de- 
veloped. This female blossom is vitalized by the 
pollen of the male plant. Though the pollen, 
says an English writer, from its extreme light- 
ness, can jbe wafted to a considerable distance, 
and some seeds in each cone may be so fertilized, 
yet it would be well to rear a number of the male 
plants among the others, or along the hedges of 
«he hop gardens, to insure the f ertiUzation of all 
the seeds. A bushel of hops collected from* 
■plants of the fourth year, raised from seed, 
weighed thirty-six pounds, there being male 
plants near; a second instance, where the plants 
were raised from cuttings, weighed thirty-five 
pounds; while a bushel, grown in a garden where 
the male plants were always eradicated, weighed 
only twenty-two pounds. Besides the greater 
quantity of hops thus obtained, the aroma is 
much greater, (the lupuline, on which the aroma 
depends, is considered by BlanchiS to be the 
unappropriated pollen dust which has alighted on 
the scales of the females,) and the strength of the 
•bitter much greater On this point Mr. Rouse 
:says: It is necessary that a small number of the 
male plants should be interspersed among the 
•others, in order to give that energy and vitality 
to the seed which is essential to the perfection of 
ithe crop. If due care is taken in this particular, 
-a seed will be found at the bottom of each petal 
•of the blossom possessed of a most pungent aro- 
matic flavor. Attention to this particular is, 
'indeed, necessaiy to insure flavor and character 
to the product of the plant, giving it that fine 
■aromatic bitter which is most desirable, and 
which it will not otherwise be possessed of, the 
petal or leaf of the blossom containing compara- 
>ti vely but little of the astringent quality of the hop. 
This colisideration is one which I apprehend is 
too frequently overlooked by the inexperienced 
•cultivator, who sometimes rejects the male plants 
■as barren, to the great injury of the crop. He 
recommends one male plant to fifty female. In 
selecting the varieties of the hop to plant, two 
tilings are regarded in Great Britain — the flavor 
and the time of maturing. The strong growers 
are usually the largest bearers, but have not that 
delicacy of aroma that is found in smaller and 
less prolific varieties. In large plantations, where 
the picking season should be 16ng, such varieties 
are selected as will give different times of matur- 
ity. In preparing to plant, it is best to bed in 
the spring the necessary sets, for by the fall they 
will have attained a year's growth, and whether 
they are set out in the fall, "or in the following 
:spring, it will be so much time gained. Then 
they are more certain to grow, will require a less 
Jiumberinthehill, and give much less trouble dur- 
ing the first year's growth after being planted. In 
■Great Britam it is usual to plant in raised hills. 
But there the climate is moist; here the extreme 
•droughts dry them too much. Hence, level cul- 
tivation, generally, has superseded hill cultiva- 
tion, and the hop plant should not be an excep- 
tion. In setting the plants, manure should not be 
put in the hill, especially new, unf ermented barn- 
yard manure, but a richer soil may be added, 
if the ground is not rich. The roots of the sets 
should be spread out carefully, fine mold put 
around tliem, the soil pressed firmly, and the 
earth heaped over them. Each hill should have 
two poles. In England, the number is deter- 
mined by the kind of hop. The Farnham, Canter- 
bury white bines and the Goldings are strong grow- 



ers, .and require large poles, from fourteen to 
twenty feet long. The Grape varieties are 
smaller, and need poles not exceeding ten to 
fourteen feet in length. As to the number of 
poles in Great Britain to the hill, the Cyclopaedia 
of Agriculture sayg: When there are about 1,200 
hills on an acre, and the poles all eighteen feet 
long and upwards, we should recommend two to 
each hill; with sixteen feet poles, every third hill 
to have three; with fourteen feet, alternately two 
and three poles; with twelve feet poles, three to 
each hiU. But in this country, where ground is 
not so valuable as in England, a lesser number 
should be used, that more air and sunlight may 
be allowed, to lessen the evil of mold, and give 
greater vigor to the plant when held back by the 
aphis. The poles should be shaipened with a 
regular taper, and holes for them made by a 
heavy crowbar; and when two are in a hill they 
should be about a foot apart, the tops inclining 
somewhat apart, to give more room to each top, 
and prevent the branches from intertwining. The 
strongest poles should be selected for the outside, 
especially for that part of the plantation most 
exposed to heavy winds. In the spring the num- 
ber of bines to each pole is selected. These should 
not be more than two; but it is best when the 
wire-worm is apprehended to reserve two more 
against their depredations, and until danger to 
them is past. The bine should be fastened to the 
poles, as their growth advances, with woolen 
yarn; and it is' best when unraveled from a 
stocking, as it is more elastic. The grounds 
should be kept free of weeds or grass, and the 
hills almost level. The bines should be sup- 
ported the first season on small poles, so that 
their better growth may be encouraged. In the 
spring following, the grounds should be well and 
deeply broken up, as soon as the soil is Jn j, 
proper condition. Care should be taken not to 
do this when it is too wet. 'The furrow should 
be thrown from the hill, and the hill itself care- 
fully weeded and pulverized, either with the 
cultivator or the hoe. The land should be 
leveled in the subsequent plowings with the cul- 
tivator. No better general directions can be 
given than to say that the hop should receive 
equal cultivation with the corn. A clean, mel- 
low soil must be maintained. How to do this 
will require less or greater labor, according to 
the season, and the cultivation will be modified 
by it. Sometimes the cultivator is all that is 
needed after the first breaking up; at other times, 
when heavy, soaking rains have compacted the 
soil, it will be necessary to loosen with deeper 
working implements.^ Every operation demanded 
by the season should'be performed in due time; 
and the more unfavorable the season is, the more 
cheerfully should be the labor given; for, in the 
cultivation of the hop, more than in all other 
crops, is the proverb true, that the hand of the 
diligent maketli rich. In such years, says Mr. 
Mainwaring, it will far better requite the labor 
bestowed, yielding a better price, by reason of 
their scarcity, than in fruitful years, when almost 
every ground produces hops. Industry and 
ingenuity are most encouraged and best rewarded 
at such times, but ignorance and sloth come off 
with loss. When the hops begin to change their 
color from green to brown, and emit a fragrant 
odor, they are ripe. Mr. Rouse says that the hop 
should be in full perfection before it is picked, and 
this is known when the seed has changed from a 
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bright straw color to a pale brown, and emits af ra- 
grant smell. Morton says: A hop may be consid- 
ered ripe when it becomes hard and crisp to the 
touch ; when the extreme petal projects in a promi- 
nent manner at the tip of the hop ; when the color is 
changed from a light silvery green, to a deep 
primrose or yellow; and when, on opening the 
flower, the cuticle of the seeds is of a purple 
color and the kernel, or seed Itself, hard, like a 
nut. Even after the hop has attained a lightish 
brown color no real injury to its quality will 
have accrued, and, for many purposes, such 
hops are most esteemed in the market; but, after 
the hops generally attain a dark brown hue, a 
great loss, both ia quality and weight, will be 
sustained. It is better to begin early than late in 
picking; but care must be observed lest the pick- 
ing may commence too early. When in a proper 
stage of ripeness, four pounds of undried hops 
will make one of dry, and five pounds, scarcely 
ripe, are required to make one when dried. The 
hop, then, it will be seen, does not a,dmit of a 
lengthened harvest, and hence, the hop-grower 
should timely secure all necessary aid; and that 
aid, when promised, under no circumstances 
should fail, as it so often does, in the harvesting 
of other crops. In England, the hops are com- 
monly picked in large boxes, containing from 
twenty-four to forty bushels. These boxes are 
divided lengthwise by a thin partition, and then 
sub-divided into quarters. They are raised a little 
from the ground, and have handles at the ends 
to facilitate their removal from place to place, 
as may be desirable. One man and four girls 
are allowed to each box. Each girl deposits the 
hops she picks in her own division of the box. 
An industrious hand can pick twenty bushels in 
a day without difficulty. , It is the business of 
the man to supply the boxes with poles, which 
he raises from the ground as needed, cutting the 
vines about a foot high; to see that the picking 
is properly done, to remove the empty poles, 
clear them of the vines, and stack them in a 
systematic manner. In picking, the hops should 
be kept free from stems and leaves, and all 
blasted or immature ones should be rejected.^ 
The boxes should be emptied at least once a day' 
at all events, no hops should be left in them 
over night. Three-fourths of the weight of the 
hops are water. So large an amount in so much 
bulk, and to which the air penetrates, demands 
that the drying should at once follow the pick- 
ing, or heating and fermentation, when in bulk, 
will speedily follow. The hop house, or kiln, 
should be of a size proportionate to the quantity 
of hops to be cured, bo that ,they may not accu- 
mulate on hand. To avoid Ihis, it will generally 
be necessary to keep the kiln heated both day 
and night. It is commonly built of an oblong 
fomi, and of two stories, the lower part being 
occupied by the kiln and the press-room, and 
the upper part by the drying-floor over the kiln, 
and by a room of about an iequal size for storing 
the dried hops, which will, of course, be over 
the press-room. Kilns are sometimes built of • 
bricks or stone, of a circular form, with a round 
opening in the apex of the roof, surmounted by 
a movable cowl, or swinging ventilator, to enable 
the vapor of the drying hops to escapfe easily. 
If the building is of wood, the sides of the kiln 
should be lined with brick work, or thoroughly 
lathed and plastered. It is found to be most 
convenient and economical to heat it with stovec. 



from two to four of which will be necessary, 
according to the size of the kihi. The dry- 
ing-floor should be ten feet from the ground, 
that there may be no danger of scorching 
the hops in drying. This floor is formed 
of slats about one and a half inch each in 
vridth, and the same distance from each other. 
They are covered with a strong, coarse cloth, 
of open texture, so as to admit of a free trans- 
"mission of the heated air from the kiln below. , 
The drying-room should be of comfortable height 
for a person to work in it, and the sides should 
be lathed and plastered, that there may be no 
irregularity of the heat in different portions of 
the room during high winds. A good ventilator 
should be provided in the roof, as described 
above. Openings should be left in the walls 
near the bottom of the kUn to admit fresh air 
from without, the draught to be regulated by 
means of flues, or sliding doors. The cloth for 
the drying-floor should be well stretched over 
the slats and flrmly nailed. On, this floor the 
hops are spread to the depth of six or eight, 
inches. The proper thickness will depend some- 
what on the condition of the hops; if they are- 
yeiy full of moisture, they should be laid on> 
quite thin; but if gathered when fully ripe, and 
in flne weather, a depth of ten inches will be- 
allowed. The great object, says Mr. Morton, 
■vrith the hop-drier is to get rid of the condensed 
vapor from the green hops as quickly as possible, 
and the dry-houses should be so constructed as- 
to effect this object perfectly. It must be borne 
in mind that hops should be dried by currents of 
heated air passing rapidly through them, and not 
by radiation of heat. This is a distinction of 
the utmost importance, since success is entirely 
dependent upon a strict adherence to the former 
principle. In order to accomplish this effect, 
the space above the hops must be kept hot, and 
all the lower parts of the Jdln cold, whereby- 
the greater density of the cold air will force the 
rarified air above, carrying with it the vapor 
from the hops, through the aperture or cowls 
upon the summit of ihe building. To aid this, 
ascent of the heated air passing through the hops, 
a stream of heated air is sometimes thrown above- 
the hops through a tube, thus adding greatly to 
the heat of the current passing through the hops, 
and giving it a greater ascending power. The 
hops being spread as evenly as possible, the fires- 
are immediately kindled in the kUn, and the 
temperature regulated to one uniform degree of 
heat. This, however, may be quite high at first, 
as there will be at that time but little danger of 
scorching the hops if the floor is sufflciently- 
high. If the hops are rusty, or discolored from 
any other cause, it is usual to burn a little sul- 
phur under them, which will bring them to a. 
uniform appearance. This is done as soon as 
the hops are well warmed tlu'ough, and feel 
somewhat moist. Great prejudice formerly 
existed against the use of sulphur in drying hops;, 
but no objection is now made to it by the brew- 
ers, and it is generally thought that the use of it 
improves the appearance of all hops, and that it 
also facilitates the drying. During the drying- 
process the fires should be kept up, and tJiere 
should be a free supply of fresh air below, suffi- 
cient to keep up a regular succession of heated 
air from the kiln, passing through the hops and 
out at the ventilator, carrying with it the vapor 
expelled from the drying hops. This will be 
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found far preferable to a still, dead heat. As 
soon as the upper part of the hops appears to 
have felt the fire, the lower part may be con- 
sidered as nearly dry, and will rattle ^ little. 
The heap may then be turned. Before this is 
done the heat should be suffered to abate a little, 
and increased again after the turning is finished. 
I am aware that many do not turn their hops 
while drying, nor suffer them to be disturbed 
at all until they are ready to be removed from 
the floor. Still, the better opinion, I think, is in 
favor of turning as tending to facilitate the dry- 
ing , and render it more perfect by the more 
effectually exposing every portion of the mass to 
the action of the heated current of air, than 
would be the case were they allowed to remain 
as at first deposited on the floor, containing many 
inequalities in density even when the utmost 
care is exercised in their distribution. If turned 
at the right time, and in a careful manner, there 
need be no injury done to the hops. When 
sufficiently dried they should be allowed to cool 
off a little, if time can be afforded, otherwise 
there will be great danger that they will break 
in moving, or a portion, of them shell off and 
waste. Ten or twelve hours are required to dry 
a kiln of hops. Two kilns may be dried in 
twenty-four hours by keeping the heat up through 
the night. A twenty-foot kiln will thus dry 400 
bushels in a day, as they come from, the vines, 

\ making about 750 pounds of hops when dry. 
Let not the heat slacken, but rather increase it, 
till the hops are nearly dried, lest the moisture 
and sweat which the fire has raised fall back and 
discolor the hops. For these reasons chiefly it is 
that no cool air should be suffered to come into 
the kiln while the hops are drying. After the 
hops have lain about seven, eight, or nine hours, 
having left off sweating, and leap up when 
beaten with a stick, then turn them with a malt 
shovel or scoop made for that purpose; let them 
remain in this situation for two or three hours 
more, till every hop is equally dried. They 
must not be turned while they sweat, for that 
will scorch and cause them to lose their color ; 
the fire may be diminished a little before they 
are turned, and renewed again afterwards; the 
heat should be kept as equal as possible. It may 
be of service to make use of a thermometer, by 
marking upon it the degree of heat proper for 
drying hops, as soon as that degree is ascertained 
by ejcperiment. Mistakes are often exceedingly 
detrimental to the hops, and great attention is 
required by the drier, night and day, until fin- 
ished. When they are thorqughly dry, which is 
known by the brittleriess of the inner stalk, (if 
rubbed and it breaks short,) the fire should be 
put out, and the hops-taken from the kiln into 
the cooling-room. Here they should be spread 
out not exceeding twelve inches in depth, and in 
a day or two will be ready to bale. Care should 
be faken to exclude a drying air from the cool- 
ing-room. The hops being, dried, the next pro- 
cess is tcvbale them. This should not be done 
immediately after they are taken from the kiln, 
but they should be allowed to lie a few days in 
the store-room till they become a little softened, 
otherwise their extreme brittleness will cause 
them to be much broken in baling, and the 
sample be thereby greatly injured. The bales 
should be of a symmetrical and convenient form, 
and should contain about 200 pounds. They are 

• formed in a box or bin prepared for the purpose. 



in the press-room, of such shape as will 'give the 
desired size and form. Across the bottom and 
sides of this box the baling cloth is first laid, 
and the hops are then let down into it from 
above and trodden down as they are dropped 
in until it is filled. Another cloth is then carried 
over the top, a follower applied, and the screws 
of the press turned down upon it imtil the whole 
is brought into a compact mass. The box is 
then taken apart, the cloth neatly secured around 
the bale, the screws are run up, the bale taken 
out, and the ends cased, when it may be con- 
sidered finished, and the same process is repeated 
in forming another. 

HOP CLOVER. (See Clover.) 

HOP-HORN BEAM, (See Horn Beam.) 

HORDEUM. The genus of barley grasses. 

HORIZONTAL. Level. A plane paraUel 
to the horizon. 

HORN. Indurated skin, consisting for the 
most part, o( modified albumen. It resembles 
hair in its chemical and agricultural properties, 
when shaved into thin strips, horn, whalebone, 
tortoise-shell, which are all similar, are readily 
softened by heat or hot water, and are then cut 
or molded into combs, handles for knives, rings, 
etc. Digested with water in an iron cylinder, 
under pressure, ^hey are dissolved and yield 
glue. The horns of oxen and many other ani- 
mals are only a covering over a bony process 
rising from the front bone of the head. This 
bone (horn pith) is remarkably porous, and full 
of blood-vessels, so that when it is cut or injured 
violent hemorrhage often follows, which is diffi- 
cult to stop. 

HORN BEAM. Cwrpinus Americana. Blue 
or Water Beech, or ironwood. Common along 
streams, growing from ten to twenty feet high. 
The trunk is ridged and the wood very white. 
The Hop-horn Beam, Ostrya Tirginica is a 
larger tree, from twenty to forty feet high, 
bearing oval, oblong, hop-like fruit, rarer in the 
West than the Blue Beech. 

HORNBLENDE. A dark green or black min- 
eral, massive or crystallized in prisms, of glasCT' 
lustre, and readily scratched by a knife. It 
forms the basis of numerous minerals, and is 
found in several varieties, as augite, amphibole, 
pargasite, tremolite and actinolite. 

HORNBUG. The beetles of the genus 
Lueanus, or stag beetles, especially L. capreohia. 
The grubs live in the trunks and roots of old 
trees. 

HORNET. Vespa' maculnta, the American 
species. They build a globular nest of a sub- 
stance like paper upon branches of trees, etc. 
It preys upon fruit, files, etc. The European 
species is V. carbro. 

HORSE. Zoologically considered the family 
to which the horse belongs consists of a single 
genus, eqmis, and is distinguished from all other 
quadrupeds by having only one apparent toe, 
and a single solid hoof on each foot, constitut- 
ing the soliped, single-hoofed family of Cuvier's - 
order, 'paAydermata. The different species of 
the genus eqwu, as the ass, zebra, quagga, etc., 
are all fertile together, and sometimes produce 
fertile hybrids. That between the male ass and 
mare, the mule is only second in importance to 
the horse for performing labor. From the ease 
with which the progeny of horses that have run 
wild for centuries, are broken in it is probable that 
horses were among the first animals domesticated 
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hy man. Tlie time of the first domestication of 
the horse is, however, lost in the obscurity of 
the far past, but is first mentioned in history 
as being in use among the Egyptians some 650 
years after the biblical account of the deluge. 
At the time of the exodus of the Israelites the 
horse certainly was used for draft. For at that 

I time Pharaoh had numerous war chariots drawn 
by horses. It was from Egypt that Solomon 
received his great stud of horses, and Herodo- 
tus states that Xerxes obtained a portion of 
cavalry from Ethiopia, and that of his native 
Indian troops some were on horseback and 
others in chariots. The horse has so long ceased 
to exist in a purely wild state, tha;t- nothing has 
come down to us ^ to his original country, his 
habits, stature, or color. Of all the so-called wild 
horses, even those of Tartary are the progeny of 
animals escaped from a state of domestication. 
Few, if any, of our domestic animals have under- 
gone such wide modification in size, color, and 
characteristics: or has become so widely spread 
over the earth as the horse. In Iceland and the 
Shetland Isles of the North, he is dwarfed to 
little more than the size of a large sheep, his 
limbs short but strong, his form uncouth from 
his shaggy hair, his mane and tail massive, 
coarse, and tangled ; how different from the high 
bred racer of England and America, the mighty 
Clydesdale, or Norman, the long-backed Flemish, 
the activ? Barb, or the compact and beautiful 
Arab. A peculiarity of the horse, and one which 
should never be forgotten by the horse owner, is 
that he always breathes through his nostrils. 
Hence, in buying a horse, it should be especially 
noticed that his nostrils are capacious, open, and 
the covering thin and mobile. He Is most "sensi- 
tive to sound, his qultjjs ear catching the slightest 
sound long before it is apparent to his master: 
The eye is also indicative, of the character and 
temper of the horse. A bold, full, mild, but 
bright eye, shows the perfection of temper in a 
horse; if much ofsthe white is shown, or if he 
has the habit of showing much of the white in 
looking behind, one may be pretty sure that he 
is a rogue and not to be trusted. In the wild 
state the horse is thought by some to have had no 
intermediate gait between the walk and gallop; 
this, however, is mere conjecture, and undoubt- 
edly incorrect. The trot is to all appearances as 
much a natural gait as the walk, and generally 
used by colts of every breed, so in the domesti-' 
cated horse the walk, trot^ and gallop are the 
natural gaits, all others having been taught him, 
until through heredity, some of them, as the pace, 
may be called natural gaits. The age of the 
horse may only be told with any certainty by his 
teeth. The ancients understood this perfectly. 
Xenophon, in a work on horsemanship, alludes to 
the custom in selecting cavalry horses for the Gre- 
cian armies, to the rejection of such as have lost 
the dental mark. The examination of the teeth of 

. horses to determine their age is also alluded to 

' by various Roman writers, as Columella, Varro, 
and Virgilius. The teeth of the horse are forty: 
six nippers or incisors, two canines or tushes 
and twelvevmolars in each jaw. The ,mare lacks 
the canines. The dental system is: six incisors 
in the upper and six in the lower jaw; one 
canine in each ^de of the jaw of the male, 
female none; six molars in each side of the 
upper and lower jaw, thus making forty teeth 

m all. There are two sets, the temporary 




or milk teeth, succeeded by the permanent 
teeth. The canines are wanting in the colt's 
teeth, and in the permanent teeth of the mare, 
they seldom are apparent, though their rudi- 
mentary teeth may be found in the maxillary 
bone attached to the jaw. Three substances 
enter into the composition bf the teeth, the 
enamel, the dental bone or ivory, and the cortical 
envelope surrounding, the fang or root. The 
teeth, both incisors and grinders, are constantly 
being worn down at the crown by use, but this 
loss is supplied by gradual and continuous growth 
at the root. Thus upon this vyearing away at 
the crown is based a perfected system by which 
the age of a horse may be pretty nearly told by 
an observing person. Mr. Youatt, than whom 
there is no better authority extant, in his treatise 
on the horse has very accurately described the 
teeth and their characteristics, which, with the 
illustrations will enable any one to judge cor- 
rectly of the age of the horse. The statement is 
as follows: Seven or eight months before the 
foal is born, the germs or 
beginnings of the teeth are 
visible in the cavities of the 
jaws. At the time of birth, 
the first and second grinders 
have appeared, large, com- 
pared with the size of the 
jaw, seemingly filling it. In 
the course of seven or eight 
days the two center nippers 
are seen as here represented, 
Fig. 1. In the course of the 
first month the third grinder 
appears, above and below, 
and not long after, and gen- 
erally before six weeks have 
expired, another incisor above and below will 
be seen on each side of the two first, which have 
now considerably grown, but not attained their 
perfect height. This cut will then represent the 
appearance of the mouth. Fig. 3. At two 
months, the center nippers will have reached 
their natural level, and between the second and 
third month the second pair will have overtaken 
fhem. They will then begin to wear a little, 
and the outer edge, which was at first somewhat 
raised and sharp, is brought to a level with the 
inner edge, and so the mouth continues until 
some time between the sixth and ninth month, 
when another nippfer be- 
gins to appear on each 
side of the two first, 
making _ six above and 
below, and completing 
the colt's mouth; after 
which the only observ- 
able difference, until be- 
tween the second and 
third year, is in the wear 
and tear of these teeth. 
These teeth are covered 
with a polished and ex- 
ceedingly hard enamel; 
indeed it is so hard that 
it almost bids defiance to 
the action of a file. It spreads over that portion 
of the tooth which appeara above the gum, and 
not only so, but as tliey are to be so much 
employed in nipping the grass, and in gathering 
up the animal's food, and in such employment 
even this hard substance must be gradually* 
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worn away, a portion of it, as it passes over the 
upper surface of the teeth, is bent inward, and 
sunk into the body of the teeth, and forms a 
little pit in them. The inside and bottom of 
-this pit Being blackened by the food, constitute 
the mark of the teeth, by the gradual disappear- 
ance of which, in consequence of the wearing 
down of the teeth, we are enabled for several 
years to judge of the age of the animal. The 
colt's nipping teeth are rounded in front, some- 
what hollow toward the mouth, and present at 
first a cutting surface, with the outer edge rising 
in a slanting direction above the inner edge. 
This, however, soon begins to wear down, untU 
both surfaces are level, and the mark, which was 
originally lon^ and narrow, becomes shorter, and 
wider and fainter. At six months the four 
nippers are wearing to a level. The cut. Fig. 3, 
will convey some idea of the appearance of the 
teeth at one year. The four middle teeth are 
almost level, and the 
corner ones are be- 
coming so. The 
mark in the two 
middle teeth is wide 
and faint, in the 
two next teeth it is 
longer, darker and 
narrower. In the 
corner teeth it is 
longest,' darkest and 
narrowest. The back 
teeth or grinders will 
not guide us far in 
ascertaming the age ^S- 3. 

of the animal, for we can not easily inspect them, 
but there are some interesting particulars con- 
nected with them. The foal is born with two 
grinders in each jaw, aibove and below, or they 
appear within two or three days after the birth. 
Before the expiration of the month they are 
succeeded by a third, more backward. The 
crowns of the grinders are entirely covered with 
enamel on the top and sides, but attrition soon 
wears it away from the top, and there remains a 
compound surface of alternate layers of cnisted 
substance, enamel and ivory, which are employed 
in grinding down the hardest portion of the food. 
Nature has, therefore, made an additional pro- 
vision for their strength and endurance. Fig. 4 
represents a grinder sawed across. The five 
dark spots represent bony matter; the parts 
covered with lines of enamel, and the white spaces 
a strong bony cement uniting the other portions 
of the teeth. At the completion of the first year 
a fourth grinder usu- 
ally comes up, and the 
yearling has then, or 
soon afterwards, six 
nippers and four grind- 
ers above and below in 
each jaw, which, with 
the alteration in the 
nippers we have just 
described, will enable 
us to calculate tlie age -^s- *• 

of the foal, subject to some variations arising 
from the period of weaning, and the nature of 
the food. At the age of one year and a'half, the 
mark in the central nippers will be much shorter 
and fainter; that in the two other pairs will have 
undergone an evident change, and all the nippers 
Will be flat. At two years -this will be more 




manifest. The accompanying cut, Fig. 5, 
deserves attention, as giving an accurate repre- 
sentation of the nippers in the lower jaw of a 
two-year-old colt. About this period a fifth 
grinder will appear, and now likewise, will com- 
mence another process. The first teeth are 
adapted to the size and wants of the young ani- 
mal. They are sufficiently large to occupy and 




Fig. 5. 

flU the colt's jaws, but when these bones hav* 
expanded with the increasing growth of the 
animal, the teeth are separated too far from each 
other to be useful, and another and larger set is, 
required. The second teeth then begin to push 
up from below, and the fangs of the first are 
absorbed, until the former approach the surface 
of the gum, when they drop out. Where the 
temporary teeth do not rise immediately under 
the milk teeth„but by their sides, the latter being 
pressed sideways are absorbed throughout their 
whole length. They grow narrow, are pushed 
out of place, and cause inconvenience to tlie 
gums, and sometimes to the cheek. They should, 




Kg. 6. 

be extracted. The teeth which first appeared! 
are first renewed, and therefore the front or first 
grinders are changed at the age of two years. 
During the period between the falling out of the 
central milk teeth and the coming up of the 
permanent ones, the colt, having a broken mouth, 
may find some difficulty in grazing. If he should 
fall away considerably in condition, he should be 
fed with mashes and corn, or cut feed. Thfr 
next cut, Fig. 6, will represent a three-year-old 
mouth. The central teeth are larger than the 
others, with two grooves in the outer convex sur- 
face, and the mark is long, narrow, deep and, 
black. Not having yet attained their full growth, 
they are rather lower than the others. The mark 
in the two next nippers is nearly worn out, and it 
is wearing away in the corner nippers. The age». 
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of all horses used to be reckoned from the first of 
May, but some are foaled even as early as Janu- 
ary, and being actually fourmonthfs over the two 
years, if they have been well nursed and fed, and 
are strong and large, they may, with the inex- 
perienced, have an additional year put upon 
them. The central nippers are punched or 
drawn out, and the others appear three or four 
months earlier than they otherwise would. In 
the natural process they would only rise by long 
pressing upon the first teeth, and causing their 
absorption. But opposition from the first set 
being removed, it is easy to imagine that their 
progress will be more rapid. Three or four 
months will be gained in the appearance of these 
teeth, and these three or four months will enable 
the breeder to term him a late colt of the preced- 
ing year. To him, however,^ who is accustomed 
: to horses, the general form of the animal, the little 
development of the forehead, the continuance of 
the mark on the next pair of nippers, its more evi- 
dent existence in the comer ones, some enlarge- 
ment or irregularity about the gums from the 
violence used in forcing out the teeth, the small 
growth of the first and fifth grinders, and the 
non-appearance of the sixth grinder, which, if it 
be not through the gum at three years old is 
8-v^elling under it, and preparing to get through 
— any or all of these circumstances, carefufly 
attended to, will be a sufflcienf security against 
deception. A horse at three years old ought to 
have the central permanent nippers growing, the 
other two pairs wasting, six grinders in each 
jaw, above and below, the first and fifth level, 
the others and the sixth protruding. The sharp 
edg^ of new incisors, although it could not well 
be expressed in the cut, will be very evident 
when compared with the old teeth. As the per- 
manent nippers wear and continue to grow, a 
narrow portion of the cone-shaped tooth is 
exposed by the attrition, and they look as if they 
had been compressed, but it is not so. Not only 
win the mark be wearing out, but the crowns of 
the teeth will be sensibly smaller. At three years 




Fig. 7. 

and a half, or between that and four, the next 
pair of nippers will be changed, and the mouth 
at that time can not be mistaken. The central 
nippers will have attained nearly their full 
growth. A Vaoiiity will be left where the second 
stood, or they will begin to peep above the gum, 
and the corner ones will "be diminished in 
breadth, worn down, and the mark becoming 
small and faint. At this period, likewise, the 
second pair of grinders will be shed. Previously 
to this may be the attempt of the dealer to give 



his three-year-old an additional year, but the 
fraud will be detected by an examination similar 
to that which has been already described. At 
four years, the central nippers will be fully, 
developed; the sharp edge somewhat worn off, 
and the mark shorter, wider, fainter. The next 
pair will be up, but they will be small, with the 
mark deep and extending quite across them, as 
in Fig. 7. The corner nippers will be -larger 
than the inside ones, yet smaller than they were, 
and flat, and the mark nearly effaced. The 
sixth grinders will have risen to a level with 
the ottiers, and the tushes will begin to appear. 
Now, more than at any other time, will the 
dealer be anxious to put an additional year on the 
animal, for the difference between ^ four-year- 
old colt and a five-year-old horse, in strength', 
utility and value, is very great; but the want of 
wear in the other nippers, the small size of the 
corner ones, the little growth of the tush, the 
smallness of the second grinder, the low fore- 
hand, the legginessof the colt, and the thickness 
and little depth of the mouth, will, to the man of 




common experience among horses, at once detect 
the cheat. The tushes are four in number, two 
in each jaw, situated between the nippers and 
the grinders, much nearer to the former than 
to the latter, and nearer in the lower jaw than 
the upper, but this distance increases in both 
jaws with the age. In shape, the tiish some- 
what resembles a cone; it protrudes from the 
gum about an inch, and. is sharp-poiated and 
curved. The appearance of this tush in the 
horse may vary from four years to four years 
and six months. It can only be accelerated a 
few weeks by cutting the gum over it. At four 
years and a half, or between that and five, the 
last important change takes place in the mouth 
of the horse. The corner nippers are shed, and 
the permanent ones begin to appear. The cen- 
tral nippers are considerably worn, and the next 
pair are commencing to show marks of usage. 
The tush has now protruded, and is generally a 
full half inch in height; externally, it has a 
rounded prominence, with a groove on either 
side; and it is evidently hollowed within, The 
reader scarcely needs to be told that after the 
rising of the corner nipper, the animal changes 
its name. The colt becomes a horse, the filly a 
mare. At five years, the horse's mouth is almost 
perfect — Fig. 8. The corner nippers are quite 
up, witli',the long defip mark irregular in the 
inside, and the other nippers bearing evident? 
tokens of increased wearing. The tush is much 
grown; the grooves have almost or quite disap- 
peared, and the outer surface is regularly con- 
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vex. It is still as concave -within, and with the 
«dge nearly as sharp, as it was six months 
before. The sixth molar is quite up, and the 
third molar is wanting. This last circumstance, 
if the general appearance of the animal, and 
particularly his forehand, and the wearing of 
the center nippers, and the growth and shapes 
of the tushes be likewise carefully attended to, 
will prevent deception, if a late four-year-old is 
attempted to be substituted for a five-year-old. 
The nippers may be brought up a few months 




Fig. 9. 

before their time, and the tushes a few weeks, 
but the grinder is with difficulty displaced. The 
three last grinders and the tushes are never shed. 
At six years — see Fig. 9— the mark on the central 
nippers is worn out. There will still be a differ- 
ence of color in the center of the tooth. The 
cement filUng up the hole, made by the dipping 
of the enamel, will present a browner hue than 
the other part of the tooth, and it will be evi- 
dently surrounded by an edge of enamel, and 
there will remain even a little depression in the 
center, and also a depression round the case of 
enamel; but the deep hole in the center of the 
teeth, with the blackened surface which it pre- 




Kg. 10. 

sents, and the elevated edge of enamel, will 
have disappeared. Persons not much accus- 
tomed to horses have been puzzled here. They 
expected to find a plain surface of uniform 
color, and knew not what conclusion to draw 
when there was both discoloration and irregu- 
larity. In the next inojsors the mark is shorter, 
broader, and fainter, and in the corner teeth the 
edges of the enamel are more regular, and the 
surface is evidently worn. The tush has 
attained its full growth, being nearly or quite 



an inch long, convex outward, concave within, 
tending to a point, and the extremity somewhat 
curved. , The third grinder is fairly up, and all 
the grinders are level. The horse may now be 
said to have a perfect mouth. All the teeth are 
produced, fully grown, and have hitherto sus- 
tained no material injury. During these impor- 
tant changes of the teeth, the animal has suf- 
fered less than could have been supposed possi- 
ble. At seven years— see Fig. 10— -the mark, in 
the way in which we have described it, is worn 
out in the four central nippers, and fast wearing 
away in the corner teeth ; the tush also is begin- 
ning to be altered. It will be found that it 
is roundpd at the point, rounded at the edges, 
still round without, and beginning to get round 
inside. At eight years old, the tush is rounder 
in every way; the mark is gone from all the 
bottom nippers, and it may almost be said to be 
-out of the mouth. There is nothing remaining 
in the bottom nippers that can afterward clearly 
show tlie age of the horse, or to justify the 
most experienced examiner in giving a positive 
opinion. Dishonest dealers have been said to 
resort to a method of prolonging the mark in the 
lower nippers. It is called Bishoping, from the 
name of the scoundrel who invented it. The horse 
of eight or nine years old— for his mouth, see Fig. 
11 — is thrown, and with an engraver's tool a 




Fig. 11. 



hole is dug in. the now almost plain surface of 
the corner teeth, in shape resembling the mark 
yet left in those of a seven-year-old horse. The 
hole is then burned with a heated iron, and a 
permanent black stain is left. The next pair of 
nippers are sometimes slightly touched. An 
ignorant man would be very easily deceived by 
this trick; but the Irregular appearance of the 
cavity, the diffusion of the black stain around 
the tushes, the sharpened edges and concave 
inner surface of which can never be given again, 
the marks on the upper nippers, together with 
the general conformation of the horse, can never 
deceive the careful examiner. Horsemen, after 
the animal is eight years old, are accustomed to 
look to the nippers in the upper jaw, and some 
conclusion has been drawn from the appearances 
which they present. It can not be doubted that 
the mark remains in them for some years after 
it has been obliterated in the nippers of the 
lower jaw. There are various opinions as to 
the intervals between the disappearance of the 
marks from the different cutting teeth of the 
upper jaw. Some have averaged it at two years, 
some at one. Dr. Touatt was inclined to adopt 
the latter opinion, and then the age will be thus 
determined. At nine years the mark will be 
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worn from the middle nippers, from the next 
pair at ten, and from all the upper nippers at 
eleven. During these periods the tush is like- 
wise undergoing a manifest change. It is blun- 
ter shorter and rounder. Ih what degree this 
takes place in the different periods, long and 
favorable flpportunities can alone enable the 
horseman to decide. The alteration in the form 
of the tushes is frequently uncertain. It will 
sometimes be blunt at eigh.t, and at others remain 
pointed at eighteen. After eleven, and until 
the horse is very old, the age may be guessed at 
with some degree of confidence, from the shape 
of the upper surface, or extremity of the nippers. 
At eight they are all oval, the length of the oval 
running across from tooth to tooth; but as the 
horse gets older, the teeth diminish in size— and 
this commencing in their width and not in their 
thickness. They become a little apart from 



become less promineut, and their regular diminu- 
tion will designate increasing age. At eleven or 
twelve, the lower nippers changer their original 
upright direction, and project forward horizon- 
tally, and become of a yellow color. The general 
indications of old age, independent of the* teeth, 
are the deepeiiing of the hollows over the eyes;; 
gray hairs, and particularly over the eyes, and 
about the muzzle; thinness and hanging down of^ 
the lips; sharpness of the withers, sinking of the 
back, lengthening of the quarters; and the disap- 
pearance of windgalls, spavins, and tumors of' 
every kind. Horses, kindly and not prematurely 
used, sometimes live to between thirty-five and. 
forty-five years of age; and Mr. Percival gives an 
account of a barge horse that died in his sixty- 
second year. As indicating what the best horses of 
the ancients were like, also as showing how near 
they approached to what would now-a-days b6= 
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each other, and their surfaces become round 
instead of oval. At nine, the center nippers are 
evidently so; at ten, the others begin to have 
the oval shortened. At eleven, the second pair 
of nippers are quite rounded, and at thirteen, 
the corner ones have also that appearance. At 
fourteen, the faces of the central nippers become 
somewhat triangular. At seventeen, they are all so. 
At nineteen, the angles begin to wear off, and tlie 
central teeth are again oval, but in a reversed 
direction; viz., from outward, inward, and at 
twenty-one they all wear this form. It would 
of course b^ folly to expect any thing like a cer- 
tainty in an opinion of the exact age of an old 
horse, as drawn from the above indications. 
Stabled horses have the marks sooner worn out 
than those that are at grass, and crib-biters still 
sooner. At nine or ten, the bars of the mouth 



called a well muscled horse of all work, or agooct 
roadster, the description of Xenophpn in his. 
instructions are as correct to-day as when written 
over 2, 300 years ago, as follows : First, he says, we 
will write, how one may be the least deceived in 
the purchase of horses. It is evident, then, tliat 
of the unbroken colt one must judge by the bodily 
construction; since, if he has never been backed, 
he will afford no very clear evidences of his spirit. 
Of his body, then, we say that it is necessary 
first to examine the feet; for, as in a house it mat' 
ters not how fine may be the superstructure, if 
there be not sufficient foundations, so in a war 
horse there is no utility, no, not if he have all 
other points perfect, but be badly footed. But in 
examining the feet, it is befitting firet to look to the 
horny portion of the hoofs, for those horses which 
have the horn thick, are far superior in their feet. 



DISPLACEMENT OF MANUAL LABOR BY MACHINERY, 

IN VARIOUS INDUSTRIES. 




INDUSTRY. 


"i"'?'" PROPORTION DISPLACED. R.'ql'rwSt 




Wall Paper 


1 


99 in every 100 


100 
100 




Silk (Weaving) 


5 


95 " ■' 






Paper 


5'% 


94 Sf,' 




100 




Woolen M'f r's 


5% 


94 X," ■' 




100 




Silk (Winding) 


10 


90 " " 




100 




Hats (Stiff) 


11>S 


885ir 




100 




Tobacco 


l'i}i 


87X " " ■' 




100 




Glass Jars 


IGX 


83>5- " " 




100 




Broonw 


50 


80 ■' " 




100 




Boots and Shoes 


90 


80 




100 




Farm Labor 


90 


SO " " " 




100 




Flour 


25 


75 " " 




100 




Cotton M'f'r's 


33 >J 


GG>iJ " " 




100 




Hats (Medium) 


33 >J 


66>J " " " 




100 
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Wooden Ware 


35 >1 


myi- " " 




100 




Carriages 


34 >? 


65>f " " 




100 




Saws 


40 


GO " " 


- 


100 




Furniture 


50 


50 " 


.. 


100 




Railroad Supplies 


50 


30 '■ 


,c ,. 


100 




Rubber Boots 
and Shoes 


50 


50 


,. 


100 




Soap 


50 


50 " 


., 


100 




Firebrick 


60 


40 





100 




Silk (Gen'l MTr.) 


60 


40 


(( a It 


100 




Machinery 


75 




35 ' 
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Brick Making 


90 




10 " " " 


100 




Trunks 


95' 
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100 
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to those which have it thin. Nor will it be well 
if one f ailj next, to observe whether the hoofs be 
upright, both before and behind, or low and flat 
to the ground; for high hoofs keep the frog at a 
distance from the earth, while the flat tread with 
equal pressure on the soft and hard parts of the 
foot, as is the case with bandy-legged men. And 
Simon justly observes, that well-footed horses 
can be known by the sound of their tramp, for 
the hollow hoof rings like a cymbal, wlien it 
strikes the solid earth. But having begun from 
below, let us ascend to the other parts of the 
body. It is needful, then, that the parts above 
the hoof and below the fetlocks (pasterns) be not 
too erect, like those of the goat; for legs of this 
kind, being stiff and inflexible, are apt to jar the 
rider, and are more liable to inflammation. The 
bones must not, however, he too low and springy, 
for in that case the fetlocks are liable to be 
abraded and wounded, if the horse be galloped 
over clods or stones. The bones of the shanks 
(cannon bones) should be thick, for these are the 
columns which support the body ; but they should 
not have the veins and flesh thick, likewise. For, 
if they have, when the horse shall be galloped in 
difficult ground, they will necessarily be filled 
with blood, and will become varicose, so that the 
shanks will be thickened, and the slcin be dis- 
tended and relaxed from the bone; and, when 
this is the case, it often follows, that the back 
sinew gives way and renders the horse lame. But 
if the horse, when in action, bend his knees flexi- 
bly at a walk, you may judge that he will have 
his legs flexible when in full career; for all horses 
as they increase in years, increase in the flexi- 
blUty of the knee. And flexible goers are esteemed 
highly, and with justice; for such horses are 
much less liable to blunder or to stumble than 
those which have rigid, unbending joints. But 
if the arms, below the shoulder blades, be thick 
and muscular, they appear stronger and hand- 
somer, as is the case also with a man. The breast 
also should be broad, as well for beauty as for 
strength, and because it causes a handsomer action 
of the forelegs, which do not then interfere, hut 
are carried wide apart. Again, the neck ought 
not to be set on, like that of a boar, horizontally 
from the chest; but, like that of a game-cock, 
should be upright toward the crest, and slack 
toward the flexure ; and the head being long, 
should have a small and narrow jawbone, so that 
the neck shall be in front of the rider, and that 
the eye shall look down at what is before the 
feet. A horse thus made will not be likely to run 
violently away, even if he be very high-spirited, 
for horses do not attempt to run away by bring- 
ing in, but by thrusting out, their heads and 
necks. It is also very necessary to observe, 
whether the mouth be fine or hard on both sides, 
or on one or the other. For horses that have 
not both jaws equally sensitive, are likely to be 
hard-mouthed on one side or the other. And it 
is better that a horse should have prominent than 
hollow eyes, for such a one will see to a greater 
distance. And widely opened nostrils are far 
better for respiration than narrow, and they 
give the horse a fiercer aspect; for when one 
stalhon is enraged against another, or if he be- 
come angry while being ridden, he expands his 
nostrils to their full width. And the loftier the 
crest, and the smaller the ears, the more horse- 
like and handsome is the head rendered; while 
lofty withers give the rider a surer seat, and pro- 
3a . 



duce a firmer adhesion between the body and 
shoulders. A double loin is also softer to sit 
upon and pleasanter to look upon, than if it be- 
single; and a deep side, rounded toward the- 
belly, renders the horse easier to sit, and stronger, 
and more easy to be kept in condition; and the- 
shorter and broader the loin, the more easily will 
the horse raise his fore-quarters, and collect his 
hind-quarters under him, in going. These points, 
moreover, cause the belly to appear the smaller; 
which, if it be large, at once injures the appear- 
ance of the animal and renders him weaker, and 
less manageable. The quarters should be broad 
and fleshy, in order to correspond with the sides 
and chest, and, should they be entirely firm and 
solid, they would be lighter in the gallop, and 
the horse would be the speedier. But if he should 
have his buttocks separated under the tail by a 
broad line, he will bring his hind legs under him, 
with -a wider space between them; and so doing 
he will have a prouder and stronger gait and 
action, and will, in all respects, be the better on 
them. A proof of which is to be had in men, 
who, when they desire to raise any thing from 
the ground, attempt it by straddling their legs, 
not by bringing them close together. Stallions 
should not have the testes large, and this ought 
not to be overlooked in foals. To conclude, in 
regard to the lower joints, of the shanks, namely, 
and the fetlocks and the hoofs, behind, I have 
the same remarks to make, and no others, than 
those which I have made above. Every horse- 
man should thoroughly understand the points of 
a horse, and the terms by which these are desig- 
nated. The above eloquent description of the 
horse has not been improved on since Xeno- 
phon's time. A study of the outline, and ex- 
planatory terms on page '498, will make the reader 
conversant with all that is valuable in the 
make-up of the horse, as seen in the exterior. 
A horse attains his greatest strength and vigor 
at nine or ten years of age, and continues in 
full vigor up to the age of fifteen, if he has 
been carefully used, ifine-tenths of the horses 
from being worked too young and from other 
abuse are often unserviceable before they attain 
the age of full vigor. At seven or eight years a 
horse is mature but has not arrived at his full 
vigor and strength. Their natural life is thirty 
years, but occasionally an individual lives to 
forty-five. If well cared for they will perform full 
work between the ages of eight and twenty 
years. An English writer, some twenty years 
ago, enumerates five horses in his stables whose 
ages respectfully were as follows: thirteen, 
twenty-one, twenty-six, twenty-nine and forty 
years. That they had been kept thus intact by 
good care, honest driving, and particular care in 
shoeing and attention to their feet. One of the 
best teams we ever owned were seventeen years 
old when bought, as lively as cats, and quite 
sound. They had been raised in the East by the 
farmer who drove them through from thence to 
Illinois before an emigrant wagon. The horse 
is the most perfect embodiment of strength and 
speed to be found in the animal kingdom. This 
is shown by his physiological development 
throughout. These have all been mmutely 
described in many veterinary works, and in 
various encyclopaedias. Hence a few extracts 
will here suffice. The skull is remarkable for 
the great -width between the orbits, its flatness, 
the length of the face compared with the era- 
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nium, and the vertical depth of the lower jaw; 
the intermaxillaries project considerably beyond 
the nasal bones, the latter overhanging the cavity 
of the nostrils; the temporal arch is short, 
straight, and situated in the posterior third 
of the skull. The cervical vertebrae are of large 
size, and the posterior are oblong with short 
processes, so as to secure great freedom of 
motion in the neck; the dorsals are eighteen, with 
short transverse processes, and very long spines 
anteriorly to afford origins for the ligaments 
which support the head; the lumbar are six 
(but five in the ass), broad and firmly joined 
together, with remarkably developed processes, 
especially the transverse ; the sacrum is a single 
bone, made up of five consolidated vertebrae, in 
a continuous line with the rest of the spine, and 
united to the last lumbar by the very large 
•rticulating oblique processes of the latter, 
securing a springiness in this region in leaping 
and galloping; the caudals vary from seventeen 



there are no movements of pronation and supina- 
tion, but only of hinge-like flexion and extension. 
The muscular system of the horse is very differ- 
ent from that of man, and has been described 
minutely in treatises on veterinary medicine. 
The panniculus carnosus, of which theplatysma 
myoides of man is a rudiment, is greatly devel- 
oped, and very movable, affording support and 
protection to various organs. The spinal muscles 
are of great extent and strength, especially in the 
neck and tail, which adrtiit of much precision 
and grace of motion; the extensors of the fore- 
arm, the gluteus medius (the kicking muscle), 
and the muscles of the loins, extremities, and 
neck are generally very powerful; the muscles 
of the face, particularly those of the lips and 
nostrils, are largely developed, giving the well 
known variety of facial expression in this 
animal. The explanatory terms given below of 
points of the horse or the names of the several 
parts, vrill form an important study. Tliey are 
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to twenty-one having the form of vertebrae only 
in the upper ones. The chest is capacious, com- 
pressed laterally in front, and prolonged in 
advance of the first rib so as to somewhat resem- 
ble the thorax of a bird; in the middle and 
posterior portions it is rounded, and extends far 
back toward the pelvis; the ribs are eighteen 
pairs, the anterior broad and massive (eight 
being true), and the posterior more slender. The 
clavicle is absent, and the coracoid process very 
rudimentary; shoulder blades, triangular, with a 
prominent spine, closely approximated to the 
chest, transmitting the weight of this half of the 
body perpendicularly to the ground; the arm 
bone is short and strong; the forearm consists 
almost entirely of the greatly developed radius, 
the ulna being a mere appendage consolidated in 
the adult animal to its posterior surface, though 
its olecranon process is of large size, affording a 
powerful purchase to the extensor muscles; 



generally recognized by horsemen everywhere, 
and should be correctly kept in mind by the 
reader, in that he may get a correct idea of the 
several parts. 



a, the mnzzle. 
&, the face. 

c, the forehead. 

d, the jowl. 
«, the poll. 
/, the crest. 

g, the withers: 
ft, thewindpipeorthrapple. 
i, the back. 

.;■, the point of the ihoulder. 
A, the breast or chest. 
I, the tore-arm, called arm. 
?n, the knee, 
n, the cannon bones. 
0, the fetlock«. 
p, the small paatema. 
g, the large pastema. 
r, the hoofs. 
Sy the heels. 
t, the elbow. 



t(, the girth. 
», the flank, 
w, the sheath. 
X, the scrotum, 
y, the hocks. 
z, the coronets. 

A, the hip. 

B, the croup or romp. 

C, the dock! 
X>, the quarter. 

E, the thigh. 

F, the hamstring. 

ff, the point of the bodb 
H\ the loins. 
Ij the guUet' 
J, the shoulder. 
K, the arm (propa^. 
L, the barrel(the riMK 
M, the stine. 
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The skeleton of the horse is the frame work upon 
which is built the motive power of the animal. 
A study of the anatomy, and the names of the 
several parts, is important. The cut and explana- 
tions helow will give these correctly and clearly: 

A, tbe head. 

a, the posterior maxillary, or under jaw. 

t, the superior maxillary, or upper jaw; near the latter is 

a foramen, through which pass the nerves and hlood- 

vessels, which chieflysupply the lower part of the face, 
c, the orbit, or cavity containing the eye. 
d^ the nasal bones, or bones of the note. 
«, the suture dividing the parietal bones below from the 

occipital bones above. 
f, the interior maxillary bone, containing the upper incisor 

teeth. 
S. the seven cervical vertebrae. Or bones of the neck. 
C, the eighteen dorsal vertebrae, or bones of the back. 
i), the six lumbar vertebrae, or bones of the loin. 
H, the five sacral vertebrae, or bones of the haunch. 
f, the caudal vertebrae, or bones of the tail, generally 

about fifteen In number. 
ft the scapula, or shoulder blade. 
S, the sternum, or chest. 
/, the costse, or ribs, seven or eight, articulated with the 

sternum, and called the true ribs, and ten or eleven 

nnited together by cartilage, called the false ribs. 
/, the humerus, or bone of the arm. 



is simple and capacious; the intestinal canal is 
long, hut short in comparison with that of the 
ruminants; but the colon is of enormous capac- 
ity, as also is the caecum, apparently occupying 
the greater portion of the abdominal cavity ; the 
small intestine is about fifty -six feet long, with a 
circumference of from two and a. half to six 
inches; the csEcum is two and a half feet long, 
and two feet in circumference at the widest part; 
the colon and rectum are twenty-one feet long, 
the former averaging two feet in circumf erehce ; 
the whole canal, therefore, is about eighty feet 
long. The liver weighs between four and five 
pounds, having no gall bladder, and the spleen 
twelve ounces ; the urinary bladder is small in 
comparison with the size of the animal, its cir- 
cumference when moderately distended being 
about one and a half feet; the mammary nipples 
are two, inguinal, and have at the base a hollow 
cavity which permits the accumulation of a con- 
siderable quantity of milk, which is often removed 
by man as an article of diet, especially for inva- 
lids. The hoof of the horse presents an admira- 
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f, the radluB or bone of the forearm. 

fi, the ulna, or elbow. The point of the elbow Is called the 
olecranon. 

Jf, the carpus, or knee, consisting of seven bones. 

If, the metacarpal bones. The large metacarpal, or cannon 
and shank in front, and the smaller metacarpal, or 
splent bones, behind. 

g, the fore-pastern and foot, consisting of the OS suffrog- 
inis, or the upper and larger pasieni bone, with the 
sesamoid bones behind, articulating with the cannon 
and greater pastern; tbe os coronce, or less pastern, the 
OS pedis, or coffin bone, the os iiavimda/re, ornavicular 
or shuttle bone, not seen, and articulating with tbe 
smaller pastern and coffin bones. 

ft, the corresponding bones of the hind feet. 

0, the haunch, consisting of three portions; the illnm, the 
Ischium, and the pubis. 

P, the femur, or thigh. 

Q, the stifle joint, with the patella. 

B, the tibia, or proper leg-bone; behind is a small bone 
called the fibula. 

yS, the tarsus, or hock, colnposed of six bones. The prom- 
inent part Is the os calcis, or point of the bock. 

T, the metatarsals of the hind leg. 

The salivary glands, especially the parotid, are 
remaiikably developed; the stomach of the horse 



ble adaptation to secure solidity and elasticity in 
an instrument of progression; the whole exterior 
horny covering, to which the shoe is attached, 
composed of modified epidermic structure, is a 
hollow cone truncated above, into which the 
coffin bone is received; highest in front, it grad- 
ually diminishes backward, where it is suddenly 
turned inward, becoming mixed with the sole, 
supporting the under parts of the foot, and pro- 
tecting the sole and the frog from too rough 
pressure against the ground; this internal wall, 
called the bars of the foot, by its sloping direc- 
tion distributes the weight of the body toward 
the sides of the hoof, with whose numerous per- 
pendicular horny laminae interdigitate similar 
processes from the vascular surface of the coffin 
bone. In the triangular space in the center of 
the foot, is an elastic homy mass called the frog, 
its base connecting the posterior curves of the 
hoof, the sides united with the bar, and the 
point extei^ding about to the center of the sole' 
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on the sides are deep channels, to allow of its 
expansion and render the foot elastic; its actual 
thickness in horn is not so great as farriers seem 
to think, from the freedom with which they use 
the paring knife; in a well formed foot, the base 
of the frog ought to occupy a sixth part of the 
circumference of the circle of the hoof; in the 
center of the frog is a horny conical cavity of 
considerable depth, which protects the partially 
cleft foot from further rupture, adds to the 
elasticity, secures a firmer hold on loose soils, 
and passing above into the substance of the sen- 
sitive frog, serves to unitefirmly the two halves 
of the foot, which are completely divided in 
ruminants; this horny cone has been called the 
frogstay or bolt. The sensitive frog falls into 
the inverted arch of the horny frog, which are 
thus held mutually in place and preserved from 
external shock. The sole is an irregular plate of 
horn, closing up the. lower opening of the foot, 
of an arphed form, abutting everyTvhere against 
the sides of the wall, another contrivance for 
securing elasticity. The foot of the horse, there- 
fore, though solid in front, is partially cleft 
behind, so that the terms solidungula and soli- 
poda can not strictly be applied to it; indeed a 
solid, continuous, unyielding circle of horn would 
be very painful if not entirely useless as an instru- 
ment of active progression. Immediately under 
the hoof are extensive cartilages, attached to the 
last two bones, protecting the upper part of the 
structure and adding greatly to the elasticity of 
the foot, and permitting the movements of the 
cofSn bone within the hoof. Under the hoof is 
also a very sensitive and vascular layer, from 
which the hoof originates, analogous to the soft 
core of hollow horns and the matrix of nails. The 
eyes of the horse are large, and the sight excel- 
lent, and capable of distinguishing objects by 
night; the ears are large and very movable, and 
the sense of hearing very acute, as in other timid 
and comparatively defenseless animals ; the sense 
of smell is also acute, as is seen in their selection 
of food and in the recognitidn of their masters ; 
the cutaneous sense is very fine, and the tactile 
powers of their movable lips exquisite. ThA 
movements of the horse are many; besides the 
walk, trot, gallop, and amble, pace, or rack, some 
horses gallop with the fore legs and trot with the 
hind, others move each leg separately in succes- 
sion, and others execute many artificial move- 
ments, the result of education. The horse is 
quick to perceive and has an excellent memory, 
two qualities which render his training easy and 
extensive; he is capable of deep and lasting 
attachment. The neigh or voice of the horse is 
well known, the females exercising it less fre- 
quently than the males. In compact form, 
elegance of proportions, and grace of movement, 
combining speed and strength, it is surpassed by 
no animal; sculptors and painters have made the 
horse the subject of their chisels and pencils, 
and poets, sacred and secular, have sung its 
praises from time immemorial. Almost every 
part of the horse, after death, is useful to man ; 
his skin is valuable for gloves, his hair for 
making cloth, his bones for buttons and for 
grinding into fertilizers, his flesh as food for 
dogs, his hoofs for making glue, and his intes- 
tines for the manufacture of delicate membranous 
tissues; so that the horse, said in ancient fable to 
have been created by Neptune as the animal 
most useful to man, can safely lay claim to 



being of the greatest value to the human race. 
It is an error to suppose there were wild horses 
found in America at the time of its discovery. 
The so-called vsdld horses of America are un- 
doubtedly of Spanish origin escaped from the 
earlier Spanish adventurers, those of North 
America from the chargers abanc^oned by De 
Soto, and those of South Amenca liberated 
at the abandonment of Buenos Ayres. This of 
course is mere conjecture, as to the exact source 
from whence they sprang. Certain it is, that no 
trace of horses were discovered by the first 
navigators visiting our shores. The same is 
true of the islands of the Pacific, and Australia, 
nevertheless, fossil remains of the equine race 
have been found, but they became extinct long 
before the historic period. Those which escaped 
from the Spaniards, however, soon multiplied, 
and congregated into vast droves in the tropical 
and semi-tropical regions north and south of the 
equator, where they live in a semi-wild, and 
even fully wild state. 

HOBSE-CHESTNUT. JSsculm hippocasta- 
num. This tree is remarkable for the beauty of 
its figure, flowers, and early foliage. The wood 
is soft and of little value. The nuts contain 
much nutritious matter, which is combined with 
a disagreeable bitter. The Buckeye is of this 
genus, or, rather, of the sub-genus Pavia. 

HORSE OF ALL WORK. The horse of aU 
work may be designated as that class used 
principally on the farm, specially adapted to 
farm labor, but which being stout and true at a 
heavy pull, wUl at the same time be a tolerable 
saddle horse; and which on the road, besides 
draviong loads at a fair even pace, shall at the 
same time be capable of moving oS at the rate 
of six or seven miles an hour, with the family 
carriage, if necessary. If to these qualities the 
animal, in addition should possess a handsome 
shape and carriage, he will indeed be a prize. 
It must be confessed that such animals are very 
rare, and when obtained are regarded by their 
owner with especial favor. In fact, such -do 
jaot long remain on the farm; some acute horse 
buyer is sure to pick up aU such animals for 
sale in cities, as light carriage-horses and horses 
of light draft. The horse of all work is, of 
course, always of mixed blood, that of the 
thoroughbred on the ordinary cold blooded 
mares of the country producmg the largest 
number. As a rule, from want of care in breed- 
ing, they are apt to be weedy animals, really 
unfit for anything except light work. The horse 
of all work should be not less than fifteen hands 
high, and from that to sixteen hands, with a 
good head, a neck of medium length, well set 
on, rather oblique shoulders, withers rather 
high, a chest neither narrow nor broad, clean 
limbs, short bodied, round ban-eled, the rump 
and haunch long and muscular, and the tail set 
on rather high. A large, handsome roomy 
mare, stinted to a staunch, muscular thorough- 
bred makes, to our mind, the perfection of a 
horse of all work.- A cross of a Cleveland Bay 
stallion,(which now-a-days possesses a strong dash 
of thorough blood,) crossed with a good sized, 
active, roomy, mare should produce animals that 
will do the work of the farm and road until six 
years old, and then be most salable horses for 
city work, either for the carriage, coupe, express 
work, or light draft, according to the style and 
make-up which they possess. In breedmg for 
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such horses, however, the farmer must have 
studied horses carefully, to become successful; 
far more so than the generality of farmers do. 
The greatest mistake made, is in breeding to 
thoroughbreds, weedy, or otherwise unfit for 
any profitable work. A stout, muscular thorough- 
bred, if he be handsome, and yet not speedy 
enough for the. one or two-mile course, would 
be just the thing, and yet the most of the 
thoroughbreds used by farmers, who are horse 
breeders, are animals that can not possibly "stay" 
for more than a quarter, or at most half a mile. 
Two and three mile racers, stout and muscular, 
are wanted to assist in forming the horse of 
all work for our country districts, North and 
South. In the South, the horse of all work is 
especially a feeble and weedy animal. That 
section of the country lacks, essentially, the pow- 
erful work horses found almost everywhere in 
the North. Another class of horses suited to 
produce horses of all work, are stout, compact, 
large trotting stallions. Such are muscular, and 
of good bottom-, and if, in addition, they are 
from fifteen and a half to sixteen hands, will 
leave their impress wherever used. If the 
farmer would select good sized, roomy mares to 
breed to such stallions, it would soon result in a 
■class of farm horses, which, while doing the 
work of the farm, would, when ready for the 
market, command quick sale, and good prices. 

HOBSE'S LIMBS AND FEET. It has been 
said that however superior the horse's body, 
lungs, and digestion, that he becomes an ineffi- 
cient servant without these are accompanied 
with the most excellent limbs, and good feet; 
limbs are useless if the feet are unsound. It is, 
therefore, of the first importance that the great- 
est care be taken, not only of the limbs, but 
especially of the feet, since these latter are most 
liable to injury. In the article. Spavin, will be 




Fig. 1. 

found cuts of the upper or larger bones of the 
Umbs, showing diseased bony growths. Itwi" 
only be necessary here to show the limbs 
telow the hock and knee, including the hoof, 
to give an idea of the importance of the hmbs. 
Pig. 1 shows the bones of the fore leg, side view ; 
«, bones of carpus; 6, splent or splint bone; c, 
cannon, bone; d, sesamoid bone; e, pastern 
bone;/, coronet bone; g, coffin bone. At l!ig. 
2 is shown bones of hind leg, front view; a, b, 
e, d, e, bones of the tarsus;/, cannon bone; g, 
pastern bone; h, coronet bone; i, coffin bone. 



Fig. 3 shows a side view of hind leg; a, bones 
of the tarsus; b, splint bone; c, cannon bone; d, 
sesamoid bone; e, pastern bone; /, coronet bone; 
g, coffin hone. It will be seen that below the 
knee and hock, the names of the bones sire sim- 
ilar. Thus, with the cut of skeleton previously 
given, the reader will not only get a perfect idea 
of the proper location of the bones but their correct 
names. Following is a comprehensive statement 




Fig. 2. 




Fig. 3. 

relating to the foot of the horse, as found in the 
correspondence of the United 8tates.Department 
of Agriculture, which we illustrate with reter- 
ences Immediately below the carpus and tar- 
sus is a single large metacarpal or metatarsal 
bone called the cannon bone. Upon either side 
of this is a rudimentary bone, the splint bone. 
These two splint bones, expanded at their upper 
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extremities, where they enter into the formation 
of the knee and hock joints, grow gradually 
smaller as they pass down by the side, and rather 
to the real of the main bone, and terminate be- 




Fig. 4. 

fore reaching the fetlock joint. Below the can- 
non bone,_ taking an oblique direction anteriorly 
from it, is the pastern bone, long pastern, (os 
suffraginis). In length it is from one-third to one- 
half that of the 
cannon bone. 
Below this is 
the coronet 
bone, short pas- 
tern, lower pas- 
tern, {ps coroTWs) 
which is nearly 
square in form; 
its transverse 
diameter being 
howeyer, ^eater 
bone terminating 
fin bone, ( 
described as having a 




than 
the 



Kg. 5. 

its vertical. The last 
extremity is the cof- 
This bone has been 
body and wings. Its 



general outline is semilunar anteriorly, supe- 
riorly in its convex, and posteriorly^ and inf eri- 
orly it is concave. In texture it is light and 
spongy, perforated throughout by canals, (Pigs. 
4 and 5,) through which blood-vessels and nerves 
are abundantly distributed to the soft and sensi- 
tive tissues that cover it. The wing^ extend di- 
rectly backward from the body, and support the 
lateral cartilages. Upon its superior aspect is a 
smooth and concave surface, placed obliquely 
to the body of the bone for articulation with the 
middle phalanx or coronet-bone. Applied to the 
joint between the coronet and coffin bones, pos- 
teriorly, and lying in the concavity of the coffin 
bone, is a small bone of peculiar shape — the 
navicular, (Fig. 6). This is a sesamoid bone, 
being contained in, or attached to, the tendoiv of 
the deep flexor. It is from two to two and one- 
half inches long, three-fourths of an inch in 
width at its widest part, and half an inch in 
thickness. Two surfaces of this bone, meeting 
in front at an acute angle, are covered with car- 
tilage and synovial membrane. The posterior 
'surface is rough for the attachment of the ten- 
don of the deep flexor. Attached to the upper 
edge of the wings of the cofiin-bone are the two 
lateral cartilages. They are irregular in form, 
elastic, and extend backward, giving form, sub- 
stance, and elasticity to the heel upward as high 
as the pastern joint, and forward, so that only 
the width of the great extensor tendon of the foot 
separates them. ' In fact, the fibrous investment 
of the tendon is attached to these cartilages. 
The Cy|clop8edia of Anatomy and Physiology 
says, this widely distHbuted cartilage may be 
observed passing downward and surrounding on 
every side the rough and knotty extremities of 
the heels of the coffin bone, entering and filling 



up Its sinuosities and taking strong attachment 
to these processes. It then extends horizontally 
inward, passing over the horny sole and bars, 
and, meeting the sides of the sensitive frog, inti- 
mately unites with it, forming one inseparable 
mass and filling together the whole interior area 
described by the sides of the coffin bone. The , 
upright or lateral portion of the cartilage forms- 
with the horizontal portion passing inward a 
right angle, thus making together a hollow space 
or receptacle at the back of the coffin bone that 
contains the spongy, elastic stuffing of the heels, 
together with the tendons, Wessels, and nerves- 
passing through the sole of the foot. The upper 
surface of the horizontal process of cartilage i» 
full of scabrous elevations and depressions that 
defy dissection, among which is found a quan- 
tity of gelatino-ligamentous tissue. Beneath, or 
to the under surface of this horizontal layer, the 
sensitive sole and bar are adherent. As it ap- 
proaches the frog or center of the foot, it loses 
its cartilaginous nature and becomes coriaceous, 
or rather ligamento-coriaceous, in texture, agree- 




Fig. 6. 

ing in this with the internal frog. The horizon- 
tal portion or process of the cartilage, known by 
veterinary writers as the stratiform process, is of 
greater thickness and substance than the other 
parts. It is also of coarser grain and more elas- 
tic nature. Both portions together communicate 
the general 'boundary of form to the lateral, pos- 
terior, and inferior parts of the foot. When the 
bars and the frog are thrust upward by pressure 
from without, they are acting against this same- 
horizontal flooring formed by the cartilage and 
the frog, and are met by the depression of the 
bones of the foot forced down by pressure of the 
weight of the animal. The whole can then di- 
late exteriorly along with the posterior and more 
elastic parts of the hoof. Several important pur- 
poses are answered by this extensive distribution 
of elastic fibro-cartilage^-1, the interposition of 
a layer of elastic tissue between the hard hoof 
and the hard bone prevents shock and jar to the 
body as the foot strikes the ground in walking 
or running; 3, the coffin bone not extending pos- 
teriorly much beyond the middle of the foot, 
except by its projecting wings, a large portion of 
the hinder part of the foot is made up of soft 
elastic cartilage instead of bone, breaking the 
force of the blow of the tread; 3, the distribution 
of elastic cartilage serves to equalize the pres- 
sure of the bones of the foot upon the broader 
surface of the hoof; and, lastly, this arrangement 
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of an elastic cushion, increasing in thickness 
toward the posterior aspect of the foot, afEords 
an elastic support to the movements of the coflBn 
hone in the hoof, thereby aiding the elastic 
laminae upon the superior convex surface in 
support of the bone. While the toe of the 
coffin bone is comparatively stationary, there 
is considerable motion of the heel upon the 
toe as a center, thereby contributing to the 
extent, freedom, and ease of movement of 
the foot. Molded uppn the surface of the 
coffin bone, over its entire extent, is a thick, 
villous, highly vascular, and sensitive membrane 
having the general name of the sensitive foot, 
besides having several loc41 names derived from 
the part of the hoof under which it lies, as sen- 
sitive laminae, sensitive sole, and sensitive frog. 
This tissue is derived mainly from the skin. It 
may be said to be a process from the skin, cover- 
ing the coffin bone, and altefred in its structure 
to adapt it to its office as an excretory membrane. 
It exactly corresponds to that portion of the 
human skin which produces the naUs. The 
proper skin of the leg, as it arrives at the foot, 
becomes thickened and altered in its structure, 
constituting the mass around the summit of the 
hoof, to which veterinary writers have given the 
name of coronary band. This is lodged in a 
groove seen around the upper edge of the homy 
wall, and from this the straight fibers of the wall 
are secreted. Prom the coron^iry band there is 
a prolongation of the skin downward over the 
coffin bone. This tissue is thrown into perma- 
nent folds or laminae, the sensitive laminae, 
between five and six hundred in number, 
arranged lengthwise of the foot. They secrete 
matter which enters into the formation of the 
horny wall, to the laminae of which they are 
vei-y closely united. According to Virchow, 
each lamina corresponds to a single papilla, as 
seen on the surface of the skin. Similar tissue, 
thickly studded with secreting papillae, covers 
the inferior surface of the coffin bone, the flbro- 
elastic frog, and the widely distributed cartila- 
ges, already mentioned. "This tissue is richly 
supplied with nerves and blood-vessels, the latter 
forming large ^plexuses which extend to and 
above the margin of the hoof. The elastic laminae 
are found around the whole convex surface of 
the coffin bone, having a breadth of about one- 
tenth of an inch, and a length of about two 
inches in front, decreasing to an inch at the 
heels. These laminae, much reduced in size and 
importance, are continued over the bars into the 
center of the foot. Each laminae consists of a 
single plait or fold of two layers of membrane, 
which apply closely to, and are firmly attached 
to, two corresponding surfaces of the laminae 
of the horny hoof. Either in the laminae them- 
selves, or in the fibrous membrane on which they 
rest, and which is the medium of their union 
with the bone, great elasticity resides, so that the 
coffin bone, with the weight it sustains, receives 
a large part of its support from the laminae, 
acting fis hundreds of elastic springs. It is this 
structure and arrangement that aid greatly in 
obviating shocks and preserving the integrity of 
the soft tissues at the bottom of the foot. By 
taking two strips of paper and folding them 
together in regular, even plaits, we have an 
illustration of the method of union between the 
soft and sensitive and the horny laminae. If, in 
addition, one of the layers be considered elastic. 



the philosophy of the elastic suspension of the 
foot would be obvious. The tissue constituting 
the sensitive sole, averaging, perhaps, one-eighth 
of an inch, thinner over the frog and thicker 
over the heels, is even more fibrous, vascular, 
and sensitive than the laminae. It is closely con- 
nected with the fibrous tissue of the sensitive 
laminae in front and the covering of the heels and 
frog behind. From it the homy sole and frog 
are secreted. The sensitive tissues that invest 
the bones of the foot are covered and protected i 
by a thick," dense, horny cap or box, the hoof. 
The physiological relation of the hoof to the 
parts which it covers is essentially the same as 
that of the human nail to the parts covered by 
it. Functionally, its relations are more exten- 
sive and complete, and whatever differences 
exist in structure, in form, or extent of develop- 
ment, come from modifications for special use. 
The hoof consists of three portions, which are 
so closely united as to seem but one; yet, by 
maceration, or by boiling, they can be separated. 
These are the wall or crast, the sole and the frog. 
The wall (Fig. 7, e, e, e) is all that part of the 
hoof that is visible below the hair when the foot 
is placed upon the groimd. It is in the form of 
a cylinder, cut across obliquely at the top. It is 
deepest in front, from three to four inches, and 
grows gradually less in depth toward its posterior 
aspect. This wall, which is secreted mainly by 
the coronary band, and partly by the sensitive 
wall beneath, is in front about half an inch in 
thickness, becoming thinner on the back side as 
it extends around the^foot. It has an edge bear- 
ing upon the ground o'f about half an inch around 
the outside of the bottom of the foot, (Pig. 7, 
e, e). Upon the inner side of the foot the wall is 
thinner than upon the outside. The explanation 




Fig. 7. 

vrill show the relative parts: Ground surface of 
hoof, a, toe, ; a 1, inner toe; a 0, outer toe; S 1, 
inner quarter; b 3, outer quarter; e 1, inner heel; 
e 2, outer heel; d, d, d, sole; e, e, wall of the 
hoof; /, /, the bars; g, g, the commissures; Ti, h, I, 
the frog; A,, part under the navicular joint; k, 
boundary of the cleft; i, i, the bulbs of the heels. 
The wall is divided into toe, quarters, heels, and 
bars, superior or coronary border, inferior or 
solar border, and laminae. Passing any special 
description of the borders, the laminae deserve 
more particular attention. The lamina or lamMs, 
are the very numerous, narrow, and thin plates 
which cover the entire interior aspect of the 
horny wall. They are in length from two inches 
in front to less than an inch at the "heels. They 
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are also visible over the bars. Tliey have a very- 
constant width of about one-tenth of an inch, 
and extend from the lower to the upper border 
of the hoof, are essentially parallel to each other, 
and have a free edge and two free surfaces. 
Each lamella is received into, and is very closely 
united to two of the lamellae of the sensitive 
wall. By this arrangement the surface by which 
the horny wall is attached to the sensitive hoof 
is very largely increased, (by exact calculation of 
Dr. Evans, increased by twelve times), and this 
attachment, while possessing great strength, has 
great elasticity, and admits of considerable 
motion between the horny sole and the coffin 
bone contained in it. The toe (Fig. 7, a) consti- 
tutes about two-thirds of the wall, and is some- 
times subdivided, for minute description, into 
toe, inner toe, and outer toe, (Pig. 1, a, at, a 2). 
It is the deepest and thickest part of the wall, and 
stands at an aiigle; in the average of good feet, 
of about forty-five degrees. "When the angle of 
inclination is much grekter than this, the feet are 
designated as flat and weak. Flat and weak 
feet usually obtain in large and heavy animals, 
and it has been thought that as the foot is flat- 
tened, the anterior wall will be drawn down, by 
the weight, at length becoming fixed. The 
quarters (Fig. 7, i 1, 6 3) are the portions on each 
side, midway between the toe and the heels, and 
are designated as the inside and outside quarters. 
The fibers composing them run obliquely upward 
and backward, parallel to those of the toe. The 
quarters slope downward and backward, and 
become thinner as they approach the heels. The 
heels (Fig. 7, i, i, ) are the two protuberant por- 
tions of the wall by which it is terminated pos- 
teriorly. The wall here is shortest and thinnest, 
the fibers being only about an inch in length, 
and not exceeding the fourth of an inch in 
thickness. , While, in its natural state, there is 
some degree of elasticity in the entire wall, there 
is much more in the portion that covers the 
heels. The bars (Fig- 7, /, /,) are reflections of 
the wall in toward the center of the foot, on its 
ground surface. They gradually approach each 
other, and come together a little in front of the 
center of the foot. The bars are usually regarded 
as parts of the sole, but maceration shows them 
to be separable from the sole, but inseparable 
from the wall. In the natural, healthy foot,- 
that has never been shod, the bars appear as 
sharpened prominences, like braces, between the 
center of the foot and the heels. The best 
writers agree that they are well adapted to keep 
the heels open, and prevent contraction of the 
hoof. In the unshod foot, the bars have a 
bearing upon the ground, second only to that of 
the edge of the wall. The sole (Fig. 7, d, d, d,) 
fills the space between the wall and the bars. 
It is in the form of an irregular arched plate, the 
concavity being toward the ground. It is firmly 
attached, by its outer' convex edge, to the inner 
surface of the solar border of the wall, while its 
inner straight edges are attached to the bars. It 
has been described as joining the frog, but 
throughout its whole extent the bars intervene 
■between _ the sole and the frog. The center of 
the sole is the thinnest portion of it, and it also 
constitutes the summit of the arch. The lower 
circumference of the arch, which is also the thick- 
est aiid strongest, everywhere abuts against the 
sides of the wall. The result of this mechanism 
is, that at every step, as the weight is thrown 



upon the foot, the coffin bone descends, elongat- 
ing the elastic fibrous titeue connected with the 
sensitive laminae, and, pressing upon the highly 
elastic tissue of the sensitive sole, which rests 
upon the arch of the horny sole, causes the latter 
to yield and descend. The wall being elastic, 
especially toward the heels, is readily pressed 
outward, so that the ground surface of the foot 
is larger while bearing the weight than it is 
when the pressure is removed. Whenever the 
weight is taken off, the wall springs back, and 
the sole recovers its arched form. By this means 
the step is rendered elastic, jarring is obviated, 
and injury to the sensitive sole and sensitive frog 
is prevented. The frog (Fig. 7, h ,k, i,) is a wedge- 
like mass filling the angular space between the 
bars, and consists not of solid horn, as might at first 
seem, but of a series of elastic arches. It has been 
not inaptly compared to an elastic keystone 
received into an elastic arch, commxmicating in ' 
some cases, and admitting in aU, the springing 
movements of which such an arch is capable. The 
base of the frog lies between and connects the 
posterior curved portions of the hoof, limiting to 
some extent their action. The sides are con- 
nected with the bars by their upper edges, leav- 
ing upon the ground surface two deep channels 
between the lower border of the bars and frog, 
which have been termed the commissures of the 
frog (Fig. 7, g). The horny material arching 
over these channels is called the arch of the com- 
missures. In the center of the frog, as we look 
upon its ground surface, is a deep, narrow 
depression, the cleft of the frog, (Pig. 7, k,) 
which extends further into the soft tissues of the 
foot than the commissures. This cleft is arched 
over in a similar manner, and the cone-like 
mass, as viewed on its inner upper surface, has 
received the name of frog stay or bolt. Looking 
upon both the exterior and interior surface of the 
frog, we see that with the bars it forms three 
elastic foldings, which act as springs to keep the 
heels apart and the foot well spread. In the 
natural, unshod foot, the frog, though protected 
to some degree by the solar border of the wall 
and by the sharp prominences of the bars, must 
still receive pressure at each step. The order of 
force in which the different parts of the foot 
press the ground in walking, ruiming, etc., has 
been stated to be as follows: First, the solar 
border of the wall; second, the bars; and third, 
the f r6g. In the foot that has never been shod 
the frog has nearly if not quite as much pressure 
in the full step as the wall. In rapid stepping, 
the edge of the wall, which is nearest the point 
of the coffin bone, receives the first force of the 
blow, while the frog, which mainly rests upon 
the elastic heels, a much more yielding substance, 
receives the weight as the foot settles back to its 
level. The effect of pressure is to flatten the 
arches of the commissures and cleft, to widen 
the frog, thnow out the heels, and keep Ihe foot 
freely expanded. The elasticity of the step of 
the horse is the result of a highly compound 
arrangement— flrst, the elasticity of the sensitive 
laminae ; second, the greater elasticity of the sen- 
sitive sole; third, the elasticity of the horny 
wall ; fourth, the arch of the sole ; and, fifth, the 
triple spring formed by the foldings of the frog 
and the manner of its union with flie bars. The 
movements of the foot are produced by two sets 
of muscles, flexors and extensors, similar to the 
distribution of a single finger in man. The 
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flexors are two in number, and are situated upon 
the posterior aspect of the leg. In the fore legs 
these musclesXare the flexor sublimit perforaius, 
■(Pig, 6, 6,) and the flexor profundus fenforans, 
•(Fig. 6, 7,) also called in works on farriery 
Jkxor pedis per^vratus and flexor pedis perfo- 
ram»; also familiarly designated as the common 
and deep flexor muscles. These muscles take 
their origin in comipon from the internal protu- 
berance of the humerus, and are united for a 
considerable distanc^ down the arm, when they 
.separate to form two i^istinct tendons. Of these, 
that belonging to the perforatus runs beneath 
the annular ligament of the carpus, to be 
inserted into the uppfer and back part of the 
lower pastern or coronet bone. Just before 
Teaching the pastern joint, this tendon divides, 
to allow the tendon ol^ the perforans to pass 
through it. Each division where it plays over 
the joint has in it a sesa)moid bone. The ten- 
don of the perforans, lyin^ deeper above, passes 
between the divided tendon of the first-named 
muscle, to be inserted into the posterior concav- 
ity of the cofBn bone. Attaphed to this tendon, 
as it passes over the joint formed by the coronet 
and coffin bones, is the navicular bone, consid- 
ered as a sesamoid bone in this tendon. Two 
supplementary flexors, the aiccessores, are de- 
;scribed as arising from the posterior and inferior 
aspect of the ulna and the racjius, and uniting 
below with the two main flexors. These mus- 
cles flex the foot upon the leg. As antagonists to 
these, there are three extensor muscles situated 
upon the front of the leg, corresponding to the 
■extensor communis digitorum and extensor minimi 
digiti of the human arm. The extensor com- 
minis, otherwise called in hippotomy extensor 
jpedis, arises from the external condyle of the 
hume'rus, and from contiguous fascia, and from 
the upper and lateral part of the radius, and 
Ixas a strong, fleshy belly, which terminates in a 
«ngle tendon which passes down over the front 
of the leg to be inserted into the coronal process 
of the last phalanx — the coffin bone. It unites 
by a slip with the tendon of the next muscle. 
Theextensor proprius minimi digitiis represented 
in the horse by two muscles. One of these, called 
the extensor of the pastern, is inserted by a strong 
tendon into the side of the first phalanx, the pas- 
tern bone. The second muscle, placed between 
the two preceding muscles, furnishes a strong 
tendon which passes down in front of the carpus 
and becomes united with the communis at an 
acute angle. The united tendon QPig. 6, 5) passes 
behind the coronary border of the hoof to its 
insertion in the coffin bone. The office of these 
muscles is to extend the foot upon the leg. 
Another muscle, the adductor longus pollicis, 
called in hippotomy the oblique extensor of the 
cannon, by its insertion into the base of the can- 
non bone, acts as an extensor of the foot. A 
similar arrangement exists in the muscles of the 
hind leg. The tendon of the planlaris, of great 
strength, has a divided insertion corresponding 
to that of the flexor sublimis perforatus of the fore 
leg, while the flaxor perforans sends_ its single 
strong tendon between ^he two divisions of the 
prece~ding muscle to be mserted into the terminal 
phalanx. These flexors of the foot are assisted 
by the tendon of thejfe^or hallucis, which unites 
with the tendon of the perforans. The extensor 
tendon of the hind leg, of great strength, is fur- 
nished mainly by the extensor communis muscle. 



The extensor Irems is represented by a few flbers 
which come from the cannon bone, and unite 
vfith the tendon of the communis. The united 
tendon passes, as the corresponding one of the 
fore leg (Fig. 6, 5) to its insertion in the coffin 
bone. The arteries of the foot are branches of 
the radial, in the fore, and of the tibial in the 
hind legs. The former descends along the radius, 
accompanied by the radial nerve, to a point a 
little above the knee, where it divides into the 
large and small metacarpal arteries. Of these 
the large metacarpal is the principal trunk, pass- 
ing under the posterior annular ligament. While 
passing down the cannon bone it divides into 
three branches. The middle one is distributed 
to surrounding tissues, while the other two 
become the plantar arteries, internal and external. 
The plantar arteries of the fore leg result from a 
division of the metacarpal, and in the hind leg 
from a similar division of the metatarsal, and the 
terminal distribution is alike in both. They 
descend to the lower part of the cannon bone 
(Fig. 8) pass the fetlock joint by the side of the 
sesamoid bones, in company with veins and nerves 
of the same names, and pass into the substance 
of what is sometimes called the fatty frog. They 
then pass the extremities of the coffin bone and 
enter the foramina on the posterior consavity of 
the bone. (Fig. 4, a, a, a, a). The branches of 
the plantar arteries are very numerous, and no 
part of the body is more fully supplied with 
blood than the foot (Fig. 5). The veins of the foot 
constitute a very intricate net-work of vessels. 
The veins of the frog, the sole, the lamina;, the 
superficial and deep-seated coronary veins, unite 




Fig. 8. 



to form coronary and plantar plexuses (Fig. 8), 
from which are formed plantar veins, which, by 
their union, constitute metacarpal and metatarsal 
veins, which lie anterior to, and by the side of, the 
plantar arteries. Dissection of the horse's foot is 
shown at Fig. 8: 1, general, integument, turned 
back ; 2, fatty mass, forming a cushion behind the 
great pastern joint; 3, wall of hoof turned back, 
showing the vertically laminated processes pro- 
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' jecting f I'om its inner surface ; 4, section of wall of 
hoof; 5, the articulation between the cannon and 
pastern bones; 6, 6, 6, aponeurotic tissues^ 7, 7, 
extensor tendon of the foot>,8, 9, 10, flexor ten- 
dons of the foot; 11, 13, 13, 14, 15, expansion of 
the great cartilage of the foot; 16, the coronary- 
band raised from the hoof; 17, the vascular or 
sensitive hoof; 18, elastic cushion of the heels; 
19, 30, 31, plantar artery; 23, 33, plantar veins; 
35, part of coronary venous plexus raised from 
its position; 36, 37, 38, plantar nerves. The nerves 
of the foot are known by names corresponding 
to those of the blood-vessels which they accom- 
pany. The plantar nerves (Fig. 8) lie by the side 
of and behind the corresponding artery, and, as 
they descend into the foot, are distributed to the 
same organs and regions. The final branches 
enter the foramina in the coffin bone, minutely 
subdivide in it, pass through its many canals, and 
escape at the edges of the sole to the sensitive 
parts of the foot, in company with the terminal 
twigs of the arteries as shown in figure five. 

HORSE-TAIL. The genera Equisetum, or 
scouring rush, and Hippuo-is, remarkable for the 
large amount of silica they contain. They grow 
in rich, wet places, amd are Of value for polishing. 

HORTICULTURE. In defining agi-iculture, 
in another part of this volume, we stated it as 
embracing all that pertained to the working of 
the earth, dividing it into two great branches, 
husbandry and horticulture. This latter is again 
subdivided into pomology, vegetable gardening, 
the raising of • nursery stock, floriculture and ' 
landscape gardening. These are the most ele- 
gant, as they are the most fascinating employ- 
ments relating to agriculture. Horticulture is 
never practiced by man, until husbandry has 
become a true art, nor until such a state of 
civilization exists in a nation, as not only to call 
for great variety in the culinary art, but elegance 
and ornament about the homes of the people. 
Ancient horticulture was but crude as compared 
with modern, as was their civilization, if we 
except the unqualified superiority of Greek 
sculpture, and not until within the last one 
hundred years has horticulture become more 
than a crude art, either in the superior variety 
of fruits cultivated, the excellence of vegetables, 
or in the talent displayed in the adornment of 
the landscape. Horticulture, like agriculture, not 
only has its practical but its scientific sense also. 
The uniting of the practical with the scientific 
is what makes the finished wbrkman in every 
art or profession in life. Thus, horticulture was 
divided by the late W. C. Flagg, one of the most 
eminent horticultural writers of the West, 
while President of the Illinois Horticultural 
Society, into distinct branches, and grouped 
together, from which we extract, (Illinois being 
implied, but which with allowances for soil and 
climate will do generally for the West): I. Use- 
ful, comprising Fruit Growing, which includes : 
orchard culture; vineyard culture; small fruits 
and their culture. Vegetable or market garden- 
ing, including vegetables cultivated for their 
roots or tubers, as potatoes, onions, beets, etc. ; 
vegetables cultivated for their leaves or stems, 
as cabbage, asparagus, etc. ; vegetables cultivated 
for their fruit, as tomatoes, melons, peas, etc. 
Tree Growing, including hedging; belts, or 
wind breaks; timber plantations and woodlands- 
nursery culture. II. Ornamental, comprising 
Mrnamental tree planting; flower gardening; land- 



scape gardening. III. Scientific, comprising 
collections o% fruits, vegetables, trees, flowers, 
and plants generally, made not so much for 
profit or ornamentation, as for experiment and 
to gratify a scientific taste. Horticulture 
requires special attention to the choice of 
soil and climate. The soil for nearly every 
horticultural product should be warm, deep, 
dry, and not too rich in humus, nor yet too 
sandy. The chief difficulties of tree growth 
in the northern part of the State and in States 
farther north, seem to be rather of the soil than 
of the climate. The soil, in some cases, is so 
loose as to freeze to the depth of six feet in 
hard winters, and very imperfectly protects any 
plant standing in it through the winter, whilst 
so rich as to start a late growth on very little 
provocation. Soil of a finer and closer texture 
would evidently be preferable in both respects. 
Our best soils, as a rule, are those of lighter 
color, on which forest trees are growing, ot will 
most readily grow. The situation for all horti- 
cultural purposes should be as elevated as possi- 
ble above the surrounding country, so as to avoid 
the late frosts of spring and the early frosts of 
autumn; and that the winds may have access 
during the humid, still heats of early simimer, 
which are detrimental to most horticultural 
growths. It should ' be distinctly under- 
stood that the summer needs of ,the fruit tree 
and its fruits are plenty of air and sunshine. 
Horticulture demands foresight. The question 
of a market for one's products, of the varie- 
ties of fruit that will be profitable twenty 
years hence, but that must be chosen and planted 
this year; of the future effect of a clump of trees, 
and the prospective value of a given kind for 
lumber; these and many other points involving 
one's future prosperity and success must all be 
forecast by one who would proceed wisely and 
well. Lord Bacon said that, he who hath a wife 
and children hath given hostages to fortune. 
Hardly less is this the case with him who plants 
an orchard, a vineyard, or a forest. Horticul- 
ture, in all or nearly all its branches, demands 
very deep and thorough preparation of the soil 
for its best success. Shallow culture on most 
soils is to be deprecated in agriculture, much 
more so in horticulture, where the ground in 
some cases will not be replanted for many years, 
and where, in any event, the expense of seeding 
and culture per acre is much greater than in 
agTiculture. But where deep preparation of 
ground is for any reason omitted, continuous 
stirring of tlje surface in clay soils, at least, has 
an excellent result, and probably for many 
smaller plants is a good, if not sufficient substi- 
tute. Of useful horticulture, fruit growing is the 
branch most attractive to the masses of the 
people, and perhaps, as a rule, the most profit- 
able. Of these, orchard fruits comprise the 
apple, pear, quince, peach, nectarine, cheriy, 
apricot, and occasionally other f niits growing on 
trees planted in order in a separate plantation or 
field. Of these we must say, in their favor, Uiat 
once established they require comparatively little 
care in their after cultiu-e, and in many cases 
yield their fruit year by year gratuitously. On 
the other hand, they are less easily protected 
from sudden changes of weather than vines or 
shrubs, or from the attacks of insects and dis- 
eases. Of these orchard fruits, the apple is in 
most civilized countries the most important, and 
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probably as ancient as any. It is fdund in the 
remains of the lake dwellings of the Neolithic 
period, apparently cultivated. The p6ar is also 
widely distributed, but gives evidence in a greater 
variety of names of having been domesticated 
by more, different nations. But it seems less 
flexible in its organization, and in the New 
World, at least, not to withstand extremes of 
humidity and dryness, of heat and cold nearly so 
well as the apple. The quince may be grown at 
a profit, at least in small quantities, in the damper 
and richef soils. The success of a few, and the 
fact that it blossoms late and so avoids frost, 
would seem an argument that it can and will be 
more extensively grown in the years to come. 
But if so, it should be grown as a bush, 
and not with a trunk. The peach, south of 
40° at least, is sufficiently hardy to be cultivated 
with moderate profit in many localities, and in 
some places large returns may be realized. This 
fruit, which is referred to by Confucius, and 
also, says De CandoUe, mentioned as early as 
the tenth century before Christ, is believed by 
later authors to be a modified form of the almond. 
For growing the peach the most favorable points 
should be selected; such as the heights of the 
bluffs along our great rivers, the tops of the hills, 
the mounds, and other elevated points. The 
varieties having large blossoms seem to be almost 
invariably the hardiest. The cherry, in one or 
more of its varieties, is grown throughout the 
State, and occasionally with considerable profit. 
The hardy varieties of Early Richmond and 
Common Morello may be grown almost any- 
where and under great neglect. The sweet 
cherries can be grown in many localities where 
the subsoil is open and the upper soil not too 
rich. But the cherry needs a cool summer for 
the best results, and the buds of the stveet cherry 
are often nipped by the frost. The plum is quite 
tender in the bud, except in the Chickasaw, from 
whose varieties we may expect our best and most 
complete success in plum growing, just as we 
have found to be the case with native rather 
than foreign grapes. Vineyard culture has been 
wonderfully advanced, both by the discovery 
and dissemination of more reliable vaiieties, and 
in a better teaching and practice of modes of 
culture. The grape is a profitable fruit, but 
demands inexorably high culture, timely pruning, 
training, and pinching. Yet, its culture is' 
specially attractive to the cultivated taste, and 
remunerative to the good manager. The Ameri- 
can grape is a fruit of wide range. The frost 
grape grows as far north as latitude 50°, three 
degrees farther north than Quebec, on the Sas- 
katchawan; and the Southern Fox and summer 
grapes extend down quite to the southern ex- 
tremity of the United States. Consequently, if 
we can guard against some of the extremes of 
cold, which are injurious to the vine, by cover- 
ing with loose earth, or even laying close to the 
ground, and can secure the leaves and fruit 
against the cool nights and' hot humidity of the 
growing season, we can grow grapes nearly 
everywhere. Our continental climate is one of 
great extremes. Humboldt, in his Cosmos, inti- 
mates that we are fated, as Dante says in the 
third canto of the Purgatorio: 

To suffer torments both of cold and heat, 
or, as Milton has it, condemned 

To feel by turn the bitter change 

Of fierce extremes; extremes by change more fierce. 



We can not fully guard against these extremes, 
especially the saturation of soil and atmosphere- 
that sometimes takes place in the season of most 
rapid growth. It is a curious fact, by the way, 
that some of the finest fruit is grown in these 
regions of greatest extremes. The finest apples 
of Russia are said to come from the Crimea, 
where the thermometer goes up to 100° of sum- 
mer heat, and the cold of winter is intense. The 
like is true of the finest fruit countries of Asia, 
which are all, presumably, continental in their cli- 
mates. The small fruits, in eluding under that name 
the strawberry, raspberry, blackberry, currant, 
and gooseberry, (and we might include the cran- 
berry and whortleberry,) are in many respects- 
desirable and valuable crops. The strawberry, 
from its early returns, fruiting heavily one year- 
from planting, is a desirable crop for the person 
of small means, or for any one desiring early 
returns. As it is a low plant, its conditions can 
be more easily controlled than those of any other 
fruit by mulching or covering. The raspberry 
and blackberry bear some fruit in the second- 
year, sometimes amounting to a good crop, and 
are desirable for that reason. The currant and 
gooseberry come later into bearing, and are 
valuable chiefly for their involving small expense 
in culture and being hardy and productive, 
rather than high-priced. The strawberry is, 
without doubt, the most valuable of the small 
fruits, and the raspberry least so. Vegetable or 
market gardening near the cities and large towns- 
and to a certain extent where there are good 
facilities for shipping, is a remunerative though 
a laborious business, and is associated to a cer- 
tain extent with fruit growing to advantage. 
In many cases it borders close upon ordinary 
agriculture. But in many instances again it 
requires the best skill of the horticulturist for 
success. Vegetables grown for their roots or 
tubers are such as the beet, carrot, onion, par- 
snip, potato, radish, ruta-baga, sweet potato, and 
turnip. Vegetables grown for their tops or 
stems, are such as the asparagus, cabbage, cauli- 
flower, celery, and rhubarb. Vegetables grown 
for their fruit are the bean, corn, cucumber, 
egg-plant, melon, pea, squash, tomato, and 
watermelon. Tree growing, for timber and 
other purposes, comes late in horticultural pro- 
gress, and does not look to very immediate 
results. Yet the attention given to it by govern- 
ments and individuals in the Old World, evinces 
its importance and warns us to provide for the- 
future of our own country. We should have 
trees growing on every declivity too steep for 
profitable cultivation, and on the west side, at 
least, of every farm. Hedging, under the 
impetus it has received from the high prices of 
fencing, and from the better knowledge of its- 
management is getting on satisfactorily, and the 
abundant and cheap suppiv of Osage Orange 
plants, is fast surroimding our prairie, and even 
our forest farms with a living wall. The Osage 
Orange is the surest, and, so far north as its 
culture can be safely carried, seems to be the- 
best. Very beautiful as an ornamental hedge, 
and perhaps sufficient for a fence, is the Pyrus 
Japonica. As in other horticulture, deep and 
thorough preparation of ground, careful plant- 
ing, and clean cultivation are prime necessities. 
Belts or wind breaks have been highly extolled 
and somewhat planted in our prairies. For 
these belts immediate utility and rapid growth 
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are generally prime requisites, and hence trees 
of an inferior quality of timber, such as the soft 
maple, cottonwood, white willow, etc., are 
planted. But it is evident that evergreens and 
some of the better deciduous trees should be 
planted under their lee, to finally replaca them. 
Ornamental horticulture, though very attractive, 
of course, makes comparatively slow advance in 
any new country. It appeals to the aesthetic 
part of our nature, and, therefore, can onhr 
receive due attention after hunger is satisfied, 
and the more immediate necessities of life pro- 
vided for. Ornamental tree planting, with the 
exception perhaps of some faint attempt at 
flower growing — the pathetic effort, of a wife or 
daughter to redeem the arid desert of a corn and 
hog-grower's front yard, naturally comes first. 
An ornamental tree or shrub, in a farmer's eye 
has the immense advantage alter once estab- 
lished, of taking pare of itself. In ornamental 
tree planting we rhay plant many trees not very 
valuable on account of their beauty of form or 
foliage. The white elm is a conspicuous ex- 
ample of this kind. The linden is one of the 
finest, and the white and burr oak are magnifi- 
cent species, combining the picturesque with 
the beautiful. The study of these trees, singly 
and in mass; their characteristics of height and- 
outline; shape of foliage; its shade of green and 
its autumn colors, as well as the effect of their 
blossoming, are important as preliminary to the 
grouping and contrasts of landscape gardening. 
As a rule, trees of heavy foliage and dense 
shadow, like the catalpa and linden, with pen- 
dant rather than horizontal spray, as the white 
elm and the willow, and of varied tints, as the 
locust, in the different shades of its younger and 
older leaves, or the sugar maple in its change 
. from summer to autumn hues, are most admir- 
able for planting singly. Flower gardening can 
only be commended in its results. Modern art 
has compassed the globe, and brought to our 
homes the floral treasures of ancient Asia and 
the isles of the sea. But flower culture, attrac- 
tive as it is to the more refined tastes of woman, 
and all who sympathize vrith her, commends 
itself to us as one of the most innocent of 
amusements, and one of the most instructive 
and refining of pursuits. It has too — though 
that seems little thought of, its market value; 
and the increasing demand for flowers by those 
who can not or will not grow them, will give an 
added interest to the occupation. Landscape 
gardening may be said to include the whole, of 
which ornamental trees and flower culture are 
parts. Here we bring under consideration the 
configuration of the surface; the surrounding 
landscape ; the effects of grouping and massing 
trees, shrubs, and flowers of different colors and 
shades of color; the massing of single colors, 
and uniform outlines, and one knows not how 
many intricate sesthetic questions. For land- 
scape gardening is painting in living colors. 
Longfellow addressing the children at their play, 
said 

Te are better than all the poems 
That were ever snng or snid, 

For ye are the living poems, 
And all the rest are dead. 

Landscape gardening is better than the painter's 
work in the same way. It is the reality of. 
whith the other is but the shadow. And, though 
the breadth of surface and the means of carrying 



out its more elaborate designs are generally 
beyond private means, there is yet a great 
neglect of what might be done easily, and 
cheaply, with only a little foresight and thought. 
A little clump of trees planted on an eminence, 
costs but a few dollars, yet it may be a point of 
beauty in the landscape, for a lifetime. A 
chance elm that has sprung up in a distant 
corner of the farm, may be staked about and 
protected in a few minutes time, yet hangs like 
a green cloud on the horizon for long years to 
come. Still more will a little work effect great 
things in the clearing of woodlands. The trees 
that may be saved, and in one way or another 
made to subserve the adornment of a home, are 
grown for our purpose and we gain a genera- 
tion's timQ, and see with the eyes of our children. 
Scientific horticulture is carried on with the 
primary purpose of increasing knowledge. It 
aims at the truth, whilst ornamental horticulture 
seeks the beautiful, and useful horticulture the 
good. Collections of trees form an attractive 
pursuit. Arranged botanically, even a single 
straight row of trees, representing, the more 
common and hardy species, may be made instruc- 
tive. In conclusion, Mr. Flagg says: In all time, 
horticulture has been the favorite pursuit of the 
more advanced races and of the foremost men. 
It was, we are told, the occupation of our first 
parents, and our second ancestor planted a vine- 
yard, if he did not make an altogether commend- 
able use of the product. The hanging gardens 
of Babylon were the wonder of the ancient 
world, and the sculptures of old Egypt reveal the 
esteem in which the art was held in that dim and 
distant time. The Homeric poems with their 
Garden of Alcinous, whose Iruit never perishes, 
nor does it fail winter or summer, lasting 
throughout the whole year; but the west wind 
ever blowing makes some bud forth and ripens 
others — their Isle of Calypso, where four foun- 
tains flowed in succession, with white water, 
turned near one another, each in different ways, 
but around there flourished soft meadows of 
violets and of parsley — ^bear witness of other and 
ancient days, as did Theocritus, and Virgil, and 
Horace, in their time. It was Lord Bacon who 
said : God Almighty first planted a garden, and, 
indeed, it is the purest of all human pleasures. 
It is the greatest refreshment to the spirits of 
man, Without which buildings and palaces are 
but gross handiworks'; and a man shaU ever see 
that when ages grow to civility and elegance, 
men come to build stately sooner than to garden 
finely, as if gardening were the greater perfec- 
tion. Thomas Jefferson — one of the greatest and 
certainly the most influential in his own and 
subsequent generations of American statesmen, 
whose declaration of the absolute equality of 
man hung on the horizon like the mene tekel 
upharsin on the wall of the feasting Belshazzar, 
and won the battles of the second as well as the 
first revolution-^kept a record through the eight 
years of his presidency of the first appearance 
and the disappearance of the various vegetables 
in the Washington markets, and spent his rural 
hours at Monticello in gardening. Our veteran 
poet, Bryant — it seems to run in the family- 
delights in tree planting, and wrote the poem. 
The Planting of the Apple Tree. Hawthorne, 
Enierson, Lowell, Mitchell, and many others, 
living and dead, of our eminent men, have a 
warm side toward horticulture. Thus, says 
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Alcott in his Tablets, we associate gardens and 
orchards with the perfect condition of mankind. 
■Gardeners ourselves by birtliright, we also 
mythologize and plant pur Edens in the east of 
us like our ancestors — the sacredness of earth 
and heaven still clinging to the tiller of the 
.ground. Him we esteem the pattern man, the 
most favored of any. His labors have a charm- 
ing innooqncy. , They yield the gains of self- 
respect denied to other callings. His is an 
occupation friendly to every virtue; the freest of 
any from covetousness and debasing cares. It 
is full of honest profits, manly labors, and brings 
^nd administers all necessaries, gives the largest 
leisure for study and recreation, while it answers 
most tenderly the hospitalities of friendship and 
the claims of home. The delight of children, 
the pastime of woman, the privilege of the poor 
man, as it is the ornament of the rich man, the 
praise of the scholar, the security of the citizen; 
it places man in his truest relations to the world 
in which he lives. He who is insensible to these 
must lack some chord in the harp of humanity, 
worshiping, if he worship, at some strange shrine. 
In conclusion, let us look for a moment at the 
relation of agriculture to horticulture. Some 
years ago, the editor presented the subject before 
■the horticulturists of Illinois, in an address, from 
■which extracts are made, as embodying his ideas 
now as then, and is as follows: The wild man is 
:a brute, the educated one is a God, as pagans 
understand the term. The first subsists in a pre- 
carious manner upon such animals as he may 
-overcome in the chase; but the second harnesses 
even the elements, and makes them subservient 
to his will. Both possess bone, sinew, muscle 
And blood, nerve and brain. The wild man 
acquires fair proportions, but the brain force is 
Jatent. The educated one, however, has fed 
both his physical and mental nature, and 
therefore is in the full stature of a man. In ris- 
ing to a state of barbarism, the savage gathers 
flocks and herds, cultivates the soil m a, rude 
-way, and begins to fix his habitation. Emerging 
into civilization,! art is developed. Enlighten- 
ment ensues. Science is bom. Brain force be- 
comes superior to physical power. The printing 
press stores up the know;ledge of foregone gen- 
erations. The flint and steel of mind upon mat- 
ter knock out scintillations, illuminating the 
pathway of mankind, assisting one and another 
in the study of the material and the spiritual in 
.nature. The savage becomes first the herdsman, 
'then the husbandman; soon the arts of horticul- 
ture follow, and lastly come beautiful flqwers 
and landscape adornment. The sum of these is 
.agriculture. The poetry of agriculture is horti- 
culture, and beautiful flowers are the religion of 
jagriculture. A mere husbandman may know 
nothing about horticulture. A horticulturist may 
know but little of husbandry, but he must neces- 
sarily know a good deal about agriculture. An 
•agriculturist must understand all. The f aim des- 
•titute of some adornment looks sorry and cheer- 
less indeed. The villager's house, with its little 
parterre and vine-clad bower, pleases and cheers 
the passer-by, while the costly and naked mag- 
iiificence of the citizen's mansion is scarcely 
regarded at all. But if, in passing along a country 
road, you come to a farm where the wealth of 
the owner has enabled him to beautify and adorn 
the landscape and rural suiToundings, the 
exclamation at once comes forth — How lovely! 



How beautiful! The farm after all is the place 
for effective landscape adornment, and the far- 
mer who is a horticulturist as well may add 
much, and at comparatively little expense, to the 
attractiveness and beauty and comfort of his 
home. He perhaps moves into a new country, 
poor enough, — his team, household effects, hon- 
est hands, and a quarter section of wild prairie, 
his all. He ploughs, sows, reaps, feeds cattle; 
this is husbandry. Of timber there is none. 
He prepares his rows and plants hedges for fenc- 
ing, nuts for timber; grafts and buds, strikes 
cuttings, and rears orchards and vineyards. 
Curves a drive-way winding about his buildings 
and offices; ma^s a lawn shaded by spreading 
elms and lindens, with here and there other 
deciduous and evergreen trees; leads the streamlet 
into the hollow and forms the lake; builds, with 
advancing wealth, a green house, a conservatory, , 
an aboretum. This man, and only this, is an 
^agriculturist. There are many farmers, who if, 
as they were growing tich, had devoted some of 
their money and leisure to these subjects, would 
not now be lamenting that they had not sooner 
commenced to be agriculturists instead of mere 
farmers. We only need to remember that the 
finer the production, tlie more care should be 
bestowed upon it. That the delicate fruit or 
succulent vegetable forced into an abnormal 
condition by high cultivation, can not be expected 
to continue to improve or even hold its own 
without continued high culture and care. We 
pay high prices for new wheat, rye, barley, oats 
and corn, from year to year, and yet after a few 
seasons of cultivation they become as the old 
sorts. It is because we have not given them the 
same cultivation that they had previously received 
to bring them up to the selling and actually to 
the economical standard. A man plants an or- 
chard, turns in his cattle to trim it, and his hogs 
to cultivate it, and feeds it, as he does his cattle, 
on grass. It is not strange that his orchard is 
unproductive, and he thinks hisis not a good fruit 
country; while, if the facts were known, there 
are but few farms in the West but what might 
produce what fruit is consumed, which is also 
hardy in their climate ; and yet how few farms 
at the .present day in the West produce their own 
fruit, and at the same time ho w difficult it is to find 
any section of the country, but that some farms 
in them produce fruit, and in abundance! It is 
simply because we do not give enough attention 
to diversified agriculture ; we either run all to 
stock, or grain, or fruit, or some one of the prin- 
cipal productions of agricultural art — while more 
variety in our crops would give greater exercise 
to the mind, and more varied enjoyment as 
well, Oh ! that the farmers of America 
might wake up to the great possibilities 
that lie before them; that our rural youth 
would study those sciences that pertain to 
agriculture, the mysteries of vegetable physi- 
ology. Why the same air, earth and water pro- 
duce sound grain or smut, perfect fruits or loath- 
sorne corruption. The simple and certain means 
which nature uses to convert noxious and dele- 
terious matter into plant food. To find the 
means of attracting to the soil or plant, decom- 
posing and rendering useful at will the latent ele- 
ments, in air, earth and water. That the earth 
from becoming more and more barren each year, 
or relatively, in other words, losing the power 
of absorption and assimilation, shaU grow fatter 
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and fatter, more and more productive, until it 
shall be again re-instated in its original fertility. 
If the problem of a higher social existence is 
solved, it must be solved by applying science, 
practical science, to industrial pursuits, and 
■which must be founded upon the dignity of labor. 
The present generation want to reap some ben- 
efit from agricultural education. How shall 
this be done? First, by lectures upon practical 
agriculture, the management of the farm, 
orchard, and other niral pursuits, rotation of 
•crops, improvement of seeds, stoclt breeding and 
rearing. Management of the dairy, and all that 
pertains to in-door farm life. Surface and \mder- 
•draining, their principles and effects. Mechani- 
cal and chemical action upon soils. Cultivation 
■of timber. How climates are changed by the 
settlement of the country, and what may be done 
to bring it into a more equable condition. The 
phenomena of atmospheric and aqueous influ- 
ences so far as we know them. Upon the prop- 
agation, rearing and pmining of fruit trees, 
shrubs, and vines, their habits and culture, gath- 
■ering, marketing, and use. The forcing cultiva- 
tion, marketing, and uses of vegetables. The 
•cultivation of ornamental, medicinal and flower- 
ing plants. Glass and other structures for 
forcing. Landscape gardening, rural architec- 
ture and ornamentation. Upon the sciences con- 
nected with agriculture, their uses and appro- 
priate places so far as discovered. The map- 
ping out and recording upon experimental 
farms, gardens, and in proper structures, from 
jear to year, of all that is new in agriculture, 
horticulture, and floriculture. Experimenting, 
from year to year, upon improved methods of 
•cultivation, and acclimating, instituting compar- 
isons, and reasoning therefrom— the chemist, 
the botanist, the geologist, the entomologist, the 
veterinarian, and other professions, down to the 
Jiumble delver in the soil, being actuated by one 
motive — the advancement of agricultural sci- 
ence — which, disseminated throughout the land 
by means of the public press, flnds its way to 
«very fireside in the country; while at the same 
time the young men appointed to enter the diffier- 
•ent classes in our agricultural schools, will 
gradually eliminate the dross from" the pure 
metal, and give us something else besides that 
obnoxious word, empiricism, which we 
translate, quackery — the pretensions of igno- 
rant men to skill. We have happUy supposed 
that agriculture was somewhat scientific; we 
iad supposed that intimately connected as it 
was with chemistry, botany, and kindred sci- 
ences, that it must necessarily partake somewhat 
-of science itself. But, alas! thife agriculture, 
which in itself is really the sum of all science — 
the science of life — toward which every known 
.science, more or less, intimately tends, is 
looked down upon. Why should it be? Every 
fact in nature, which is constant, is science. Any 
•certain knowledge is science. Bakewell and the 
CoUings were scientific ^tock breeders. The 
fruit grower who saves his crop under adverse 
circumstances, by the application of certain 
knowledge, is scientific. So of the husband- 
man. The florist is decidedly scientific, who 
forces plants to bloom in an artificial atmos- 
phere, under artificial conditions ; and so also is 
the landscape gardener, who makes a paradise 
of a desert — even pure science, as mathematics, 
must enter here. (See pages 689 and 1113.) 



HORTUS SICCUS. An herbarium, a coUec- 
tion of dried plants. 

HOT BED. The laying up of heated manure 
or other vegetable substances, which will fer- 
ment in such a manner that heat will be given up 
slowly, continuously, and for a considerable 
length of time, is termed a hot bed. The bed 
or beds are then surrounded by a frame, and 
covered with sashes filled with glass, for 
the double purpose of drawing the heat of the 
sun and retaining it, and also the heat of the 
fermenting manure. Market gardeners in the 
North, when lettuce and that class of plants are 
to be forced all winter, make the walls of their 
beds permanent, double, and lined with tan 
bark. A situation being selected, so the bed 
may be suflSciently underground, and so the sash 
will be just above the surface on the lower side, 
and about four or flve inches higher at the back. 
In these the young plants are pricked out about 
the first of December, and successively as they 
mature for market. Upon the farm, the first of 
March' is time enough to construct the hot bed. 
Select fresh manure from the horse stable, long 
and short together, and lay it into a compact 
heap near where you want your bed, and in 
suflicient quantity so it will be about sixteen 
inches thick when properly laid and compacted in 
the bed. If,at the end of three days,it throws up a 
strong heat, turn it over evenly, and again put 
it in a compact heap. If it still shows a rank 
heat, turn it again ; if not, it is ready for use. If 
the land is dry, so that no water ever stands 
within two feet of the surface, excavate to the 
depth of a foot, and a trifle larger than the dimen- 
sions of the frame, throwing the most of the 
earth to the back of the bed. Upon some still 
day proceed to lay the manure in the bed, shak- 
ing out all hard lumps, patting it down from 
time to time with the back of the fork, to dis- 
cover the soft places, and keep all uniform. So 
proceed until you have the bed finished. Put on 
the frame, cover the manure with three inches of 
the best soil you have; place the glass on the 
frames, and, as soon as the heat begins to rise, 
add five inches more of rich, friable soil. When 
the thermoineter shows a heat of 70° or 80°, the 
bulb being placed in the soil, the bed is ready to 
plant. The frame may be made of rough boards, 
— the back six inches higher than the front, to 
allow the water to pass freely ofl: the glass. The 
frame should be nailed to two-by-four posts at 
the comers, and stayed at proper intervals by 
nailing a strip two inches high by one inch wide 
on an inch strip three inches wide, — the last made 
flush with the top of the frame. These will 
make way for the sash to rest and slide upon. 
The sash shpuld be made of the best clear two-inch 
stuff, and to accommodate four rows each of 
eight-by-ten glass. No cross-bars should be 
allowed,— one light of glass being lapped over 
another, commencing at the bottom and working 
toward the top. The glass should be well tinned 
and puttied, and the sash should have not less 
than two coats of good paint. The soil exca- 
vated should be used to bank against the frame, 
even with its top, and, if the soil is wet, the bed 
must be made entirely above ground; in which 
case, the manure must be laid a foot wider, all 
around, than the frame, and the whole banked 
up with manure flush with the top of the frame. 
The day heat, when it rises, should mark about 
70° or 80°. This temperature you can raise or 



HOT BED 



512 



HOT BE]> 



lower at will by keeping the glass close, or giving 
air. The temperature for cabbage, cauliflowers, 
lettuce, radish, celery, and other hardy plants, 
should not be greater than about 70°. For all 
tender plants, as the egg-plant, tomato, melon, 
pepper, cucumber, etc.", the heat mky go to 80°. 
At night the temperature should not go below 
50°, although 40" or lower will not injure hardy 
plants. Before sowing the bed, the earth must 
be raked in the nicest manner, throwing out all 
lumps, however small, and bringing the soil per- 
fectly smooth and into fine tilth; and with a 
slight descent from rear to front. Pro- 
ceed to sow your seed in regular drills, two and 
one-half or three inches apart. Sow thickly, for 
the surplus is easily thinned out, and you can 
not afford to have a poor stand. Cover the seed 
heretofore naiped, except cucumber, about three- 
eighths of an inch, and cucumber one-half inch, 
deep. Water well after sowing, from a pot with 
a fine nose, so as not to drench or wash the sur- 
face, sufliciently so the water wiU reach the bot- 
tom of the soil, and yet not run down into the 
manure beneath. Sow aU seeds of hardy plants, 
following one after another, so that the hardy 
and the tender sorts may' not be together, for the 
hardy must have more ventilation and much less 
heat than the tender. The ability of plants to 
stand cold, beginning with those most hardy, 
is as follows: Eadish, cabbage, cauliflower, let- 
tuce, celery, tomato, cucumber, and egg-plant. 
This latter is injured by a temperature much 
below 50°, and either of the three preceding 
will be killed by white frost. Always have your 
drills run across the sash — never lengthwise. 
Water always with tepid, water, or with that 
about the temperature of the bed. Water often 
and lightly while the plants are young, and more 
seldom and more heavily as they attain age and 
size; and preferablj', in the afternoon, when the 
glass is to be closed for the night. Remember, 
in watering, that the heat of the soil, the ventila- 
tion, and the leaf-surface of the plants, com- 
bined, are the measure of the evaporating power. 
Give air at all favorable times — always, how- 
ever, avoiding a direct current upon the plants. 
This may easily be done by tilting the sash 
against the wind., rather than toward it; and the 
stronger the force of the wind, the less will be 
the opening needed for ventilation. In fact, 
when the wind is strong, little or no ventilation 
wiU be required during the early part of the sea- 
son. Close the bed early so the heat may be 
raised sufficiently to carry it through the night; 
and, unless saf qly protected, against dogs, shut- 
ters must be used in addition to the other cover- 
ing at night. Straw or cane mats are the best 
covering, but slough-hay, laid over the glass and 
held in place with boards, is clean and easily 
raked off. After raking, the glass should 
always be swept with a broom. Thus we have 
protected extensive ranges of glass from frost, 
getting a full supply of lettuce and other vege- 
tables from February until they could be raised in 
the open air. Rain must never be allowed to fall 
on the soil of the bed, except it be, perhaps, late 
in the season when the weather is fairly settled ; 
and it is better not then, since the bed is always 
much warmer than the atmosphere, and there is 
danger of chilling the plants and drenching the 
soil.. Weeding tie bed and thinning the plants 
must be done with the thumb and forefinger, and 
nothing more will be needed for loosening the 



earth between the rows than a steeltined fork, 
and a table-knife. Thin the plants before they 
are crowded, to about half an inch apart. This- 
is essential, since, if it be not done, your plants 
will draw, and will become spindling, and 
weak. Once they get drawn it will be difficult 
thereafter to make them again strong. In this 
connection, it will be proper to say that the closer 
you can grow the plants to the glass the better. 
It is usual, when the bed is planted, to have 
<the glass about ten inches above the earth. 
This is a good distance, and if provided for, 
it will not be- necessary to raise the sides of the 
frames, to give more room, until the last trans- 
planting, when this becomes necessary, the 
whole, frame and sashes, can be pried up, and 
suitable blocks laid underneath at proper inter- 
vals. We advise that you buy tomato, egg- 
plants^ etc., if possible, of some market gar- 
dener. If so, take them when the plants are 
about two inches high. Twenty-five to fifty, 
each, of tomato, peppers, and egg-plants will 
be sufficient. One hundred and fifty celery 
plants will also be ample for an early supply of 
this vegetable. The others named heretofore, 
and such as you may wish, you may easily raise 
yourself. To prick out plants In the bed, take 
an inch piece, three inches wide, and of a length 
so that it will easily go in the bed when a sash 
is removed, or, say, a little shorter than the width 
of the sash. Along one edge bore three-eighths- 
inch holes, two and one-half inches apart, and 
along the other edge bore holes of the same size 
three inches apart. Into these holes fit pins to 
project three inches. This is your marker, and 
will enable you to plant correctly two and one- 
half and three inches apart; or double these 
distances, prepare, also, a board, a foot wide, 
that will go easily into the bed, — this to stand on 
while planting. Have also pieces of siding, five 
and six inches wide, and you are ready for 
planting. Put in the wide board to stand on; 
lay down the five or six-inch strip, as the case 
may be, six inches from the rear of the bed ; draw 
a light drill as a guide on each side of the strip; 
turn the strip over twice, mark again, and so 
prepare six drills. With the marker, press the 
holes for the plants, and, if the plants are to be 
two and one-half inches each way, make inter- 
mediate marks between those already made. 
The plants for pricking out are best kept in a 
basin of water, since it insures their remaining 
fresh. Take a plant by the top; drop the root 
into one of the holes, a little deeper than it 
naturally grew, commencing at the left side of 
the bed, — enlarging the hole for the t)lant, if 
necessary. Press the earth about the root, by 
inserting the forefinger of the right hand just 
beyond the plant, and pressing to the plant; or 
make a pointed dibble of the proper size, with 
which to enlarge the holes, and press the earth 
to the plants, thrusting it somewhat diagonally, 
and below the bottom of the plant, in pressing 
the earth to them, being careful to get the eartii 
firmly about the roots. Water as you proceed, 
and shade from the sun, always selecting, a mild, 
still day for the work. When one sash is 
planted, cover close with the glass, and give no air 
until they cease to wilt under the sun. Cover 
with a piece of thin muslin, or a little hay, so as 
to admit light, but not the direct rays of the 
sun, and you will soon have your plants grow- 
ing nicely. All this may seem tedious, but it is 
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more quickly accomplished than described; 
indeed, an expert hand will plant about "as fast 
as one can count. Economy of space in forcing 
plants is a matter of especial importance. After 
a due knowledge of the proper conditions and 

• treatment of plants is acquired, the next thing 
of consequence is this question of distances at 
which plants shall be grown. Lettuce is the 
principal crop raised. It is not only a fashion- 

■ able salad, but also one of the most grateful to the 
palate. Five inches each, way between plants is 
ample, and will give milder and more succulent 
heads than will a greater distance; and yet the 
most of gardeners persist in giving six inches, 
and many of them even eight inches of space. Let 
us figure a little«on this : A sash six feet long by 
three feet four inches wide will give 3,880 square 
inches. Plants five inches apart will occupy, 
each, twenty -five square inches of space. Thus, 
in a sash, you may get 115 plants. At Mx inches 
apart," you get eighty plants ; and at eight inches 
apart, you have only f ortyfive plants. Thus 
you have more than two and a half times the 
number of plants at the lesser distance than you 
have at the greater. And, of course, you 
increase the value of your glass nearly in propor- 
tion to these distances. So, where the one sys- 
tem mi^ht actually run you in debt, the other 
would give you ample pi:oflt. So with all other 
plants. The closer you grow them, transplant- 
ing always before they crowd each other, the 
greater the profit. «■ 

HOT-HOUSE. . A general term for glass 
structures used in gardening and including green- 
nouses and conselT^atories. (See Greenhouse.) 
. HOUDAN POWI-S. This is one of the French 
breeds introduced into the United States. In 
France, the Houdans are held in as high estima- 
tion as are the Dorkings, in England, being noted 
there for the excellence and quantity of eggs 
laid, and as excellent in their flesh./ They are 
supposed to have descended from, the Dorking 
and Padone fowls, and, like the Dorkings, they 
should have the fifth toe. This characteristic is 
not constant, but is required in all fowls for 
exhibition purposes. The color is white and 
black, evenly mixed. Occasionally stained 
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feathers will appear, but red ones should never 
be tolerated. The head is crested, the comb 
douWe-leafed, giving the birds a rather fierce 
look, which is heightened by' the whiskers^ and 
beSH-d, girowing well up on the face of both cock 
and hen. The legs' are spotted leaden gray, ^nd 

33 



the weight of the fowls medium. Altogether, 
there are many inferior breeds to this one, and 
they are certainly as handsome as they arc agile, 
and able to take care of themselves. The other 
French breeds are Creve-coeurs, handsome, and 
a heavier breed than the Houdans, short-legged, 
easy fatteners, and steady layers. Both cock 
and hen should be entirely black, the head 
crested, the comb distinctly forked, sometimes 
antlered. The La Fletch has been called a Malay 
in height, a Spanish in color, and a Dorking in 
size. They are firmly knit, legs long and strong. 
The body is angular, rather than round, and 
very 'closely feathered. A peculiarity of this 
breed is a spike of feathers placed* behind the 
comb, appearing like a double horn, and peculiar 
dwarf protuberances between the nostrils, which 
are much expanded. The wattles are long and 
pendant, the ear lobes large, white, and opaque. 
The general color is black, the breast, wings, and 
upper tail feathers, and hackles, reflecting violet 
and gTcen-black- Legs, slaty blue. The Guild- 
ers are sometimes called French fowls, though 
they are from Holland, as their name denotes. 
There are white, black, and cuckoo varieties, all 
medium-sized fowls with prominent breasts and 
flowing tails. The legs are partially feathered, •■ 
the wattles long and pendulous, and the head 
with scarcely any comb. The plumage is -close 
and compact, and the thighs well covered and 
vulture-hocked. 

HOUND. Dogs of chase are so called- 

HOUND'S TONOUE. The ^enus Cynoglos- 
sum; rough-leaved weeds of little vaMe. 

HOUSEHOLD. The members of a family, 
and those who dwell under the same roof, includ- 
ing laborers and servants. In agncultural pur- 
suits the household are naturally drawn closer 
together, and live nearer on terms of equality, 
than do the servants in any other industry or 
condition \p life. In agiicultuje, they are 
generally not servants in any other sehse, except 
that often they do more of the ordinary labors of 
the farm and house than the master and mistress 
and the members of the family. Upon the 
average farm this labor is divided pretty equally 
among all, and the help often mingle, in many 
respects, upon terms of perfect equalitv. 

HOUSELEEK. Exotic plants of the genus i 
Sempermimm, with succulent leaves, which are 
mucilaginous. Some of the Sempervivums are 
valuable. 

HOVEL. A shed for farm stock, 

HOVEN,_HgOVE. (See Blown.) 

(See Whortleberiy.) 
of humic acid. (See 



HUCKLEBEEKY. 
HUM AXES. Salts 
Humus.) 
HUMECTATION. 



Moistening. 

HUMEJtUS. The upper Ijone of the arm. 

HUMIC ACID. (See Humus.) 

HUMIDITY. (See Meteorology, Eaua, Dew, 
Moistuire.) 

HUMIFUSUS.HUMirUSE. Spreading over 
the gfound, procumbent, like the stem of the 
melon, sweet potato, etc. 

HUMILI'S. Low, humble, applied to small 
species. 

HUMMING BIRD. The humming birds of 
America are, to this continent, what the sun 
birds are to the Oriental countries they inhabit, 
beautiful and brilliant creatures of the air. The 
most brilliant of the family are natives of the 
tropics, the principal species visiting the North 
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being the Ruby-throated humming bird, ( 'Iroeh- 
Uui, eolubris.) The humming bird was formerly 
supposed to live entirely on honey. Such, how- ■ 
ever, is not the fact; its food is largely made up 
of minute insects always found- in flowers, 
which it takes with its tongue. Dissections of 
the stomachs of these birds show this fact. 
Only seVen species are knovn to inhabit or visit 
the United "States. These are the Ruby-throat, 
common everywhere North in summer; the 
Mango humming bird, found rarely In Florida; 
the Broad-tailed J'lame-bearer, of Texas and Mex- 
ico; the (Purple-throated, the Anna and Qoste's 
humming bird of California and Mexico, aad 
the Nookta Sound humming bird of Oregon 
and the Northwest coast. They are all insectiv- 
orous, and the most beautiful of our feathered 
tribes. , 

HUMOR. In anatomy, fluid secretions nat- 
ural to the eye, or other parts of the body. ' \ 

HUMUS. Finely divided organic matter, ' 
found in rich soils, not so much directly nour- 
ishing to plants, but which has the power, under 
moisture and heat; of rendering matter soluble. 
(See Soils.) 

HUNDRED WEIGHT, or CWT.' 112 pounds 
avoirdupois. In the United States 100 pounds 
is a hundred weight. 

HUNGER-ROT. Disease occasioned in sheep 
by bad keeping or starvation. 

HUNGRY SOIL. Poor, sandy, or gravelly 
soil, requiring frequent manuring. , 

HURDLE. A. light, movable fence of wood, 
iron, or wire. Hurdles are made in sections 
and moved on the pasture as occasion requires. 

HUSBANDRY. That branch of agriculture 
which includes the raising of farm crops! stock, 
the feeding and fattening of animals, dairying, 
etc., is denominated husbandry. (See Agricul- 
ture.) ' 

H'USK. The dry exterior of fruits. 

HYACINTH. All the varieties of this favorite 
flower are seedlings of Hycuyinthus orientalis, a 
native of the Levant. Since its introduction into 
cultivation, about the year 1590, new varieties 
have become innumerable, both single and 
double, and of great variety of color and 
exquisite peWume. For out-door blooming the 
bulbs should be planted in October, and have a 
covering of mulch during winter, to be removed 
in the spring, and again given each succeeding 
winter. The bulbs should be taken up once in 
three years, separated, and again planted im- 
mediately. For winter blooming none but the 
finest dry bulbs should be selected. These 
should be potted in four or five inch pots, and 
placed in a half light cool cellar, until, they 
show the beginning of the flower spike, when 
they should be brought to the heat and ligHt. 
For succession, they may be potted every ten 
days. Thus they will begin to bloom before 
■Christmas and give succession until spring. 
After the bulbs are brought to the light, water 
liberally and remove the offsets, if extr'Ji fine 
bloom is dgsircd. The bloom having disap- 
peared, witlihold water, let the bulbi ripen, and 
save dry for next winter's blooming. They are 
also grown in hyacinth glasses, in water, but 
thus the bulbs are destroyed and the bloom is 
not so fine. 

HYALITE. A variety of glassy quartz of a^ 
gray or yellowish color, and concretiorary. 

HYALOID. A transparent membrane. 



HYBERNATION. The torpid condition in 
which numerous animals and reptiles exist dur- 
ing winter; they usually retire in a fat state, 
and become very lean by spring, the fat being 
consumed in maintaining the temperature neees-» 
sary to preserve life. 

HYBBiD. The offspring of two animals or 
plants of the same genus, but of different species. 
As the ass and the mare, the buffalo and cow, 
the cashmere and common goat, etc. Cross 
breeding is the progeny between varieties of the 
same species, as between the race horse and the 
ordinary breed of a country, or between the 
Devon and Short-horn, etc. (See Hj'bridizing.) 

HYBRIDIZING. Hybridization has, of late 
years, come to be a distinct brarrch of agricultural 
art, in the production of grains, plants, fruits 
and flowers. In animals, it has been practiced, 
in the production of mules, between the ass 
and mare, the buffalo and cow, Bt'ahmin bulls 
with Short-horns, Alpacas with the Llama, the 
dromedary and caniel, the common goat with the 
cashmere. So far, however, the results have not 
been valuable, if we except the mule proper, 
and the progeny between the male cashmere and 
the common goat of the country. The plan of 
proceeding is too simple to need explanation, 
except that the male animal shoidd be used, to 
which the progeny is desired to most resemble. 
The progeny between the ass and mare gives a val- 
uable mule; that between the horse and hinny, 
does not. Hybrids are not fertile as to the progeny. 
Hence, in the hybridization of plants, the progeny 
must always be propagated by layers or cutting* 
The samq is true to a great extent in the cross- 
breeding of plants, the seed caS not be depended 
upon td come true. Indeed in hybridization there 
is always degeneration to a certain extent, so that 
in the majority of cases greater care is necessary 
with the hybrids than With the original parents. 
In vegetation, in the United States, hybridiza- 
tion and cress-fertilization has hitherto been 
chiefly confined to the grape, strawberry, and to 
flowers. Of late years, it has extended in other 
directions. As showing the difliculty in obtain- 
ing hybrids, from plants of different species, and 
the impossibility of obtaining species that shall 
continue fertile each with the otier. Dr. Hooker, 
in discussing the relations and distribution of 
species of plants, lays down the following pro- 
positions as axioms: 1. That all the individuals 
of a species have proceeded from one parent (or 
pair) and that jthey retain their distinctive (specific) 
characters. 3. That species vary more than is 
generally admitted to be the case 3. That thej 
are also much more widely distributed than is 
usually supposed. 4. That their distribution has 
been effected by natural causes; but that these 
are not necessarily the same as those to which 
they are now exposed. Hybridization has been 
supposed by many to be an important element in 
confusing and making species. Nature, how- 
ever, seems effectually to have guarded against 
its extensive operation and its effects in a natural 
state, and, as a general rule, the genera most 
easily hybridized in gardens are' not those in 
which the species present the greatest difficulties. 
With regard to the facility with which hybrids 
are produced, the prevalent ideas on the subject 
are extremely erroneous. Gartner, the most 
receijl and careful experimenter, who appears to 
have pursued his inquiries in a truly j)hilosopni- 
cal spirit, says that 10,000 experiments upon 700 
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species produced only 350 true hybrids. It would 
(have been mo?t interesting had he added how 
many of these produced seed, and how many of 
the latter were fertile, and for hovr many genera- 
tions they were propagated. The most satisfac- 
tory proof we can adduce of hybridization being 
powerless as an agent in producing species, (how- 
ever much it may combine them,) are the facts 
that no hybrid has ever aiforded a character for- 
eign to that of its parents, and that hybrids are 
generally constitutionally weak and alniost invar- 
iably barren. Unisexual trees must offer many 
facilities for the natural production of hybrids, 
which, nevertheless, have never been proved to 
occur, nor are such trees more variable than her- 
maphrodite ones. The following will show some 
of the principal fact^ connected with hybrid- 
izing plants, taken from the work of George 
William Johnson, of England, on Gardening. 
The seed vessel is not altered in appearance by 
impregnation from another plant; therefore, no 
hasty conclusion of failure is justified by that 
want of change. The cqlpr of the future seed, 
not of that first hybridized, seems to be most 
influenced by the male plant, if its seeds and 
flowers are darker' than those of the female. 
Mr. Knight found, that when the pollen of a 
colored-blossomed pea was introduced into 
a white one, the whole of the future 
seeds were colored. Btit when the pollen 
of a white blossom was introduced to the 
stigma of a colored blossom, the whole of the 
future seeds were not white. Capt. Thurtell, 
from his experiments on the pelargonium, also 
informs me, that he has always found the color 
and spot of the petals to be more influenced by 
the male than by the female parent. Indeed, all 
experience proves that the progeny usually, 
though not invariably, most resembles, in color, 
the male parent. Large stature and robustness 
are transmitted to the offspring by either parent. 
It does not absolutely matter for bbtaining this 
characteristic,^ whether it be the male or female 
which is large ; but Mr. Knight generally found 
the most robust female parent produced the 
finest offspring. Capt. Thurtell, from lengthened 
observation and experiment, has ascertained that 
the form of the petals follows most closely that 
of the female parent. Mr. Knight says that the 
largest seed from the finest fruit that has ripened 
earUest and most perfectly, should always be 
selected. In stone-fruit if ttvo kernels are in one 
stone, these give birth to inferior plants. The 
" most successful mode of obtaining good and very 
distinct varieties, is to employ the pollen from a 
male' in a flower grown on another plant than 
that bearing the female parent. To avoid pre- 
vious and undesired impregnation, the anthersin 
the female parent, if they are produced in the 
satne flower with the pistils, must be removed by 
a sharp-pointed pair of scissors ; and the flower 
inclosed in a gauze bag, to exclude insects, until 
the desired pollen is ripe. Another effectual 
mode of avoiding undesired impregnation, is 
bringing the female parefit into flower a little 
earlier than its congeners, and removing the 
anthers as above described; the stigma will 
remain a long time vigorous if unimpregnated. 
Although the fertility of all the seed in one seed 
vessel may be secured by applying pollen only 
to -one style, even where there are several, yet the 
quantity of pollen is by na means a matter of 
indifference. Koelreuter found, that from fifty 



to sixty globules of pollen were required to com- 
plete the impregnation of one flower of HyUscus 
Syricuius but in MircMlis jalapa, and M. longi- 
flm'a, two or three globules were enough; and 
in the case of pelargoniums, Capt. Thurtell 
says two or three globules are certainly suffi- 
cient. M. Haquin, a distinguished horticulturist 
at Liege, has impregnated flowers of the azalea 
with pollen kept six weeks ; and camellias with 
pollen kept sixtj^-flve days. He gathers the 
stamens just previously to the anthers opening, 
wraps them in writing-paper, places them in a 
warm room for a day, collects the pollen they 
emit, and preserves it in sheet lead in a cool, dry 
place. M. Godefroy suggests, that two concave 
glasses, like those employed for vaccine virus, 
would be better. The globules of the pollen 
must not be crushed. M. Haquin thinks the 
pollen of one year will be effective, if preserved 
until the year following. Mr. Jackson, of Cross 
Lanes Nursery, near Bedale, says, he has found 
the pollen of the Rhododendron SmitMi tiyrinum 
retain its fertilizing power even for twelve 
months. It is easy to discern whether impreg- 
nation has been effected, as in such case the 
stigmas soon wither. The stigmas which have 
not received the pollen remain for a long time 
green and vigorqus. Whenever double flowers 
may be desired, if a double flower should 
chance to have a fertile anther or two, these 
should be employed for fertilization, as their 
offspring are almost sure to be very double. 
Superfoetation has been doubted; but as it occurs 
in the dog, we see ao reason for disbelieying its 
possibility in plants. Capt. Thurtell thinks it 
may be done by the bee introducing mingled 
pollens at the same instant. Then why not if a 
similar mixture is inserted by the camel's-hair 
pencil of the cultivator? Plants nearly related, 
that is, closely similar in the structure of their 
various parts, are those only which will immedi- 
ately impregnate each other ; tjut it is impossible, 
at present, to say what families of plants may or ' 
may not be brougl(t into fertile union through 
intermediate crosses. A very short time ago,.^ 
the azalea and rhododendron were thought 
incapable of such union, but this opinion is now 
exploded, for rhododendron poniicum has been 
fertilized with the pollen of azalea sinensis and 
the progeny between the first, an evergreen, 
and the latter, a deciduous shrub, is the pre- 
viously unknown phenomenon, a yellow rhodo- 
dendron. In cross-fertilization and hybridizing, 
suitable male and female plants are to be selected, 
and which blossom at the same time. The 
plant to be impregnated is to be carefully 
divested of its stamens, if it have any, and the 
pollen from the male plant dusted upon the 
female organ. The flower is then to be isolated 
from any possible contact with the pollen of 
other plants, and the seed taken, when ripe, care- 
fully labeled, saved, ai^dat the proper time sown. 
To return to animals. Wilson observes that 
every mule is a compound of two species, and 
I seems to be, to a certain extent, a malformation 
of each, and a type of neither; and while unable 
to\ reproduce the specific form of his dam, or of 
his sire, he is wanting in a sufficient specific 
character of his own to be the proper subjedt of 
reproduction. Nor do mules exhibit a true 
blending of the specific properties of their 
parents; but as regards the most important prop- 
erties, such as size, form, constitution, temper. 
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and Iiabits, they generally possess a closer resem- 
blance to their dam than to their sire. Buffon 
says, in the case both of inules and liinnies,, that 
they retain more of the dam than of the sire, not 
only in magnitude, but in tlie figure of the body ; 
whereas in the form of the head, limbs, and tail 
they bear a greater reset^jblance to the sire. The 
same naturalist infers, from various experiments 
respecting cross-breeds between the he goat and 
ewe, the dog and the wolf, the canary bird and 
the goldfinch, that the male transmits his sex to 
the greatest number, and that the preponder- 
ance of males over females exceeds that which 
prevails where the parents are of the same spe- 
cies, Any two species of the equine genus will 
hybridize with each other, but some do so with 
facility and willingness, and others with diffi- 
culty and repugnance. Mules have been gene- 
rated between the horse and the quagga. They 
are readily produced between the horse and the 
ass, as is well known ; but they are very reluc- 
tantly and sparingly produced between the ass 
and the quagga. In an experiment related by 
Pennant, a he ass and a she zebra were for some 
time unsuccessfully kept together with a view 
of their hybridizing; but after the ass was taken 
aside and painted in such a manner as to resem- 
ble a zebra, ■and conducted back to his compan- 
ion, iliey united and pi'oduced a mule ; another 
ass and zebra mule was produced at Turin, but 
it died as soon as it was born ; and another, a 
well-formed female mule, was produced in a 
menagerie at Paris, from a Spanish ass of the 
largest size, and a female zebra, and became 
larger than its dam, acquiring a form somewhat 
similar to that of its sire, and was remarkable 
for docility. In another experiment a female 
zebra was covered by a stallion and became preg- 
nant, but died In the eighth month of her gesta- 
tion, and when her body was opened the foetus 
was found to be a male without hair, and 
marked on the head with black and white 
stripes. The same authority, after referring to 
the similarity of the name in different languages 
of the true mule, produced by the -jack crossed 
'upon the mare, tells us that the mule has con- 
siderably more resemblance to the horse than to 
the ass, and often, in the south of Europe, >is a 
veiy fine animal of from fifteen to seventeen 
hands high. Its head has generally a clumsy 
form and a heavy appearance, and is the most 
exceptional part of the whole system. These 
animals are considered by naturalists to be dis- 
tinct, but nearly allied, species. According to 
the latest authorities they are members of two 
genera, though formerly the horse and the ass 
were both included under one. The scientific 
name of the horse is Equus caballus; of the don- 
key, Asinus vulgaris; and the zebra, or quagga, 
is called Asinus zebra by Baird. In every coun- 
try the mule is sure-footed and hardy. In Spain 
it has the finest form and appeararjce ; in Savoy 
it has a remarkably lar^ size ; in Egypt it is 
about equal in value to a medium horse ; and in 
the mountain regions of large portions of both 
Europe and South America it is far more ser- 
viceable than the horse could be, and com- 
pletely supersedes the horse for packing, , and 
often even for the saddle. 

HYDATID. A race of entozoic animals 
resembling a small bladder, and infesting the 
liver, brain, uterus, and other parts of m'ammals. 
(See Sheep.) 



HYDRACIDS. Acids' containing hydrogen, 
as muriatic acid, etc. 

HYDRAGOGUE. Violent cathartics, which 
cause an expulsion of much fluid. 

HYDRANGEA. A liighly ornamental class 
of plants, deciduous shrubs, not liardy in 
the northern portion of the United States, but 
requiring protection from frost during winter. 
The best plan for saving the plants over winter 
is to take them up with plenty of earth about 
the roots, and placing them in pits covered with 
glass, giving a little air in mild weather, and 
keeping them pretty dry. South of 40 ' they may 
be sheltered with straw where they grow. The 
whole genus are very impatient of drought 
and sun. Hence it is usual to plant them where 
they may have a moist atmosphere and shade. 
One of file most beautiful species is Hydrangea 
Otaksa. H. Hortensis is the variety usuallj' culti- 
vated. The principal point in the cultivation of 
Hydrangeas is to give them plenty of water during' 
summer and to thoroughly ripen the wood for win- 
ter. It has been recommifended to form a basin 
of clay all around the plants, eight or ten inches 
underground, and in dry weather keep this thor- 
oughly saturated. 

HYDRATES. Compounds in which water 
combines, as an acid in its equivalent of nine, as 
hydrate of lime, or water slacked lima 

HYDRAULICS. The science which treats 
of the movement and mechanical effects of 
water and liquids. 

HYDRO. A chemical prefix, indicating the 
presence of hydrogen; as hydrochloric, hydro- 
bromic, hydrocarbon, and hydriodic. 

HYDROCARBONS. A general term for the 
oily, waxy, and resinous products of vegetation, 
which are rich in hydrogen, and often contain 
hydrogen and carbon only. 

HYDROCELE. A collection of water in the 
scrfitum. 

HYDROCHLORATES. An old term for 
chlorides. 

HYDROCYANIC ACID, Prussic acid, a 
pellucid fluid, of strong odor, one of the dead-* 
liest poisons known. Ammonia is the best anti- 
dote. 

HYDRODYNAMICS. The science which 
shows the methods of applying the properties of 
fluids to mechanical purposes. 

HYDROFLUORIC ACID. A puigent, gas 
ecus acid formed of one equivalent, fluorine, 
and one hydrogen. ' 

HYDROGEN. A natural element, one of the 
constituent! of water which is always formed 
when hydrogen gas is burned in combination 
with atmospheric air, or with oxygen gas. It is 
known to us, in its sitnplest form, only,,in the 
state of gas, and is speedily fatal to animal life 
when it is breathed unmixed with atmospheric 
air. It is, however, a component of animal mat- 
ters, and it forms a very essential part in the 
economy of vegetable substances, in which it is 
always found. Thus sugar contains 6.90 per 
cent, of hydrogen ; gum 6.93; beeswax, 13.672; 
wood of the oak, 5.69; wheat starch, 6.77; acetic 
acid (the acid of vinegar), 6.35 percent. It is 
the lightest of aU ponderable matter, 100 cubic 
inches weighing only 2.15 grains. No known 
degree of cold has been able to condense it to a 
liquid. It can not support combustion, but is 
combustible in conjunction with atmospheric 
air. It constitutes one-ninth of the weight of 
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water. Most vegetable structures contain hydro- 
gen in the form of water, but the hydrogen 
essential to this constitution can not exist in liK*- 
form of water. That hydrogen gas exerts a con- 
siderable Influence upon the leaves of plants, was 
first noticed by Dr. Priestley. Sermebier found 
that plants which lose their green color in the 
dark, preserve it under those circumstances, if a 
small portion of hydrogen gas is present in the 
atmosphere in ^ which they are placed; and Dr. 
Ingenhous noticed that its presence, when they 
are growing in the light, renders their color of a 
deeper green. Humboldt has noticed that plants 
growing in <the galleries of the coal mines, pre- 
serve their green color, although vegetating in the 
dark, and that, in such situations, the atmosphere 
contains a proportion of hydrogen gas. 

HYDROMETER. An i&strument for meas- 
uring or determining the *peciflc gravities of 
liquids, ^nd thence the strength of solutions, 
spirits, and all substances of which water forms 
the principal part. 

HYDROPHILID^E. Aquatic, pentamerous 
beetles; vegetable feeders. 

HYDROPHOBIA. This dreadful disease, 
which seldom appeal's in domestic animals, and 
then only comnninicated by the bite of a canine 
animal, appears in the horse in from fifteen days 
upwards ; in cattle, in from twenty to thirty days ; 
in sheep and swine, from about the twentieth 
day after being bitten. An attempt to swallow 
liquid will bring on spasms of the throat, which 
throws the animal into convulsions. The animal 
trembles %nd staggers, the eye is wild, and, at 
last becoming frantic and mad, it dies. The 
disease is always fatal, and hence it is useless 
to attempt a cure. If hydrophobia is suspected, 
place the animal in a secure place where it can 
not harm any one, and as soon as the symptoms 
are those of pronounced hydrophobia, kill it at 
once and bury deeply. ' 

HYDROSTATIC BALANCE. Balance fur 
jiished with a sca,le for determining the weight 
of any substance .to be weighed in water. 

HYDROSTATICS, the "science which ex- 
plains the mechanical properties of fluids. 

HYDROSULPHURIC ACID. Sulphuretted 
hydrogen. Hydrosulphurets are the sulphurets 
or sulphides of metals and bases. 

HYGrlENE. The arts necessary to the pre- 
servation of health. 

HYGROMETER. An instrument which indi- 



cates the degree of moisture or vapor present in 
the atmosphere, or its relative degrees of damp- 
ness and dryness. 

HYGROMETRIC, HYGROSCOPIC. Having 
the quality of absorbing moisture during wet, 
and partially losing it in dry weather. 

HYLOBIUS. A genus of tetramerous beetles, 
resembling the curculios, and infesting trees. 

HYMENIDM. The gills or porous mem- 
branes in which the pores of fungi are placed. 

HYMENOPTERA. An order of mandibu- 
late insects, comprehending those which have 
four membranous wings with few nervures. 

HYPERTROPHY. An unusual increase in 
size of any organ of the body. 

HYPOCHQNDRIUM. The region of the 
body under the cartilages of the false ribs. The 
liver lies in the right, and the spleen in the left 
hypochondrium. 

HYPOCRATERIFORM. Salver shaped. A 
corolla consisting almost entirely of a tube. 

HYPODERMIC SYRINGE. A small syringe 
with a needle point, pierced with a delicate 
canal, for injecting medicated liquids under the 
skin, directly into the circulation. In operating 
it js used to allay violent min, and for prompt 
and energetic actiqp, and of late years has proved 
valuable with animals as for a long time with the 
human family. Shave the hair from the part to 
be operated upon, pinch up the skin, make a 
slight cut in the edge of the ridge, insert the 
point of the syringe, the full length under the 
skin, in the loose tissue, withdraw it half way 
and inject the contents. Jt^should be used under 
the advice of a veterinarian. 

HYPOGASTRIUM. The portion of the 
abdomen reaching from the lowest parts to near 
the navel 

• HYPOGYNOUS. Stamens, or other organs, 
attached below the base of the ovarium. 

HYPOPHYLLUM. A partial leaf, clasping 
the stem, and without lamina. 

HYPOTHESIS. A speculation not based on 
facts, but explaining certain phenomena. 

HYSSOP. Hyaaopm officinalis. A perennial 
rooted labiate plant, of aromatic and bitter 
properties. 

HYSTERIA. A nervous complaint, attended 
with convulsions and peculiar flatulency. (See 
Blaokwaterin Horses.) 

■ HYSTRICID iE. The family of Rod^tia, to-- « 
which the porcupine belongs. 



ICE. Water congeals at and below 33° Fah- 
renheit, and expands one-ninth of its volume at 
40° Fahrenheit; hence when freezing occurs in 
the pores of rocks, the earth, etc., it often pro- 
duces disruption of the particles. It is this 
action that mellows lands ploughed in the fall. 

ICE HARVESTING. In harvesting ice the 
proper tools should be purchased. These are, a 
marker for markinglines, an ice plow for deepen- 
ing the furrows; ice chisels and bars for separat- 
ing the cakes; ice picks, an ice saw, and two sets 
of grappling hooks. One set of tools will be suf- 
ficient in cutting ice for a whole neighborhood, 
«o that by cooperation the cost will be light to 
each individual. The ice is first marked with 
the marker into straight lines one way, a boy 



leading a horse to a ling, thereafter the gauge 
will keep the whole straight. Turning, then 
mark across, thus dividing your fields into 
squares. Then deepen the grooves, more or less, 
according to the thickness of the ice, when the 
whole field may be divided into strips with the 
bar, floated to where it is wanted and then easily 
broken into perfectly square cakes. Pack these 
carefully in layers in the house, and as high as 
the plates. Cover with a foot of coarse saw- 
dust, or eighteen inches of slough hay, and close 
the house tight, leaving only ventilation above 
the covering at the peak. If no proper tools can 
be had, ice can 'be cut with tolerable accuracy by 
stretching a line and marking it with an ice- 
pick or pike-pole. So proceed over the field, 



ICE HOUSE 



518 



IGNITIOK 



making your lines regular and twenty inches 
apart; with the saw, cut into strips, and again 
into squares, when these may be drawn out by 
means of a board a foot wide, having pins at one 
end for holding the ice when the board is thru^ 
under it. Few farmers realize the importance 
of a supply of ice during thi summer. It will 
fully repay the' interest on the cost of the house 
and implements, and the labor of hauling, even 
for a considerable distance. (See Ice.) 

ICE HOUSE. Near all situations where a sup- 
ply of ice majr be had in winter, an ice house 
will be found one of the best paying investments 




ICE HOUSE. 



that can be made. From it, in summer, the water 
carried into the field for drinking may be cooled, 
meat and other food may be kept fresh and sweet, 
indefinitely, and it will be found useful in many 
ways especially in case of sickness in tlie family. 
In dairying ice is absolutely indispensable. Many 
farmers are deterred from erecting an ice house 
from wan t of accurate knowledge how they should 
be built. The plan we give will hold from thirty 
to thirty-fivp tons of ice, is cheap and as good, 
80, far, at least, as saving ice is concerned, as the 
best, and, if necessary,will preserve ice two years. 




GROUNn PLAN. 



The house should be built upon a dry foundation 
where the drainageis perfect. If the soil ia not 
suiBciently porous to allow water to pass off 



freely drainage should be provided by means of 
tile or a foot of rock, gravel, etc., should be laid 
4own with a drain leading away from it. The ■ 
speciflfcations are as follows: Sills to be 3 by 12, 
bedded level on the ground, the inner studs, 2 
by 6, sheathed on both sides with common 
boards, the outside to be covered witli felt paper, 
the space formed by sheathing to be filled with 
tan bark or saw dust. The outer studding to be 
3 by 4, spiked to outside of sheathing and 
covered with common siding, leaving a space 
under frieze and above base of three inches. 
The floor to be constructed by spreading from 
four to six inches of tan bark or sa\sf-dust, level 
the same and cover with common boards, leav- 
ing a three-quarter inch space between each. 
The plates to be the same as studs, 2 by 13, 
rafters, 2 by 4, roof fehingled.^ Ventilators in top 
Should be 2 ft. 6 in. square. ' Doors doubled and 




ELEVATION. 

filled with saw dust. Below we give the full bill 
of lumber; 8 pieces, 2 by 13 by 14, for sills and 
plates; 30 pieces, 2 by 6 by 12, for inner studs; 
5 pieces, 2 by 6 by 12, for hip rafters and collar 
beams; 38 pieces, 2 by 4 by 13, for outer studs; 
20 pieces, 2 by 4 by 12, for rafters and the venti- 
lator; 750 ft. siding, 14ft. long; 2,000 ft. common 
boards, for sheathing, floor, roof, etc. ; 24 pieces, 
fencing, surfaced, 12 ft. long, for corner boards, 
etc. ; 80 yds. Ijuilding paper; 3,000 common, 
shingles. 

ICHNEUMON FLIES. Small hymenopter- 
ous insects, which lay eggs in the bodies of 
aphides, ca,terpillars, and other insects, and even 
in the eggs of theSe; the young eat and destroy 
the creatures in which the egg is deposited. 

ICHOR. A thin, purulent, and acrid dis- 
charge. 

ICOSANDRIA, ICOSANDROUS. Flowers 
with twenty stamens. 

ICTERUS. Jaundice; hence JcteroM, yellow- 
ish, like the color of the skin in jaundice. 

IDIOPATHIC. Independent of other dis- 

CS186S 

IDIOSYNCRASY. A peculiarity of constitu- 
tion. 
■ IGNITION. Combustion, burning. 
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ILEUM, The lower portion of the small in- 
testines. I 

ILEX. (See Holly.) 

ILIA. The lower sides of the abdomen ; hence 
tliae, iliaeiis, related to the ilium. 

ILIUM, The haunch bone. 

IMAGO. The winged insect. 

IMBRICATED. Overlapping, like the shin- 
gles of a root 



and habits of communities. In this the Ger- 
mans and their descendants, and the Irish and 
their descendants predominate with this differ- 
ence : The Irish element is chiefly found in and 
about our cities, while the German element is 
distributed in both cities and country. As agri- 
culturists, they form the bulk of our emigrant 
population in the country. Honest, laborious, 
quickly acquiring property, their families soon 




IMMIGRATION-. The history of Immigra- 
tion, into the United States, furnishes a most 
curious study, as showing to how many nations 
of the earth we are indebted for our wonderful 
growth and prosperity. In the West, the influx 
has been most constant and marked, and has 
exercised a commanding influence in the tastes 



become Americanized. Siiice the late war, 
and especially within the last three years, the 
influx has been immense, and since the emigrants 
from the Continent of Europe, and in fact all 
the emigrants, except comparatively few, brmg 
with them respectable sums of money, they not 
only add to the productive industry of the coun- 
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try, but add also to its immediate wealth. Prior 
to 1820, the number of emigrants arriving in the. 
United States is stated at 250,000;/ from 1820 to 
1830, the number arriving was 151,824; from 
1831 to 1840, 599,125; from 1841 to 1850, 1,713,- 
251; from 1851 to 1860, 2,598,214; from 1861 to 
1870, 2,491,451, making an aggregate of 7,803,- 
856. Of this the total from Great Britain was 
3,857,850; 2,700,493 of this number being from 
Ireland. Germany contributed, 2,276,500; Prus- 
sia, 100,983; Sweden and Norway, 153,928; 
France, 345,812; otlierd European countries rang- 
ing from 61,572, in the case of Switzerland, to 
4,695 for Portugal. Again, from 1868 to 1875, 
the emigrants arriving ia the United StateSj 
were, 2,531,596. Of these Great Britain sent 
nearly four-tenths, and Germany nearly as many. 
The entire world made contributions to our 
population but except the Teutonic nations, 
Great Britain and Prance, they constitute 
but a small fraction of the emigration. It will 
readily be seen, therefore that the genius'of our 
civilization remains English and German, than_ 
which, there i.s no higher on the face of the' 
earth. The influx of population to the United 
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States, and the hegira across the country to the 
, West, constitutes the wonder of modern times. 
The greatest wonder being -that peoples of every 
nation, and of so many varying tastes, should 
settle .down ■ together and live in quiet aq^ har- 
mony, and without jarring discord, Its^ffect 
on Western production has also been wonder&U. 
In 1850, only five per cent, of the wheat crop of 
the country was produced west of the Missis- 
sippi. In 1876, forty per cent, of the wheat crop 
of the country was mised west of the Missis- 
sippi. In 1878, the wheat crop of the United 
States reached 420,122,400 bushels. Of this 
amount, 194,046,D60 bushels were raised in the 
States west of the Mississippi. In the same 
.year, 1,388,218,750 bushel^ of corn were raised 
in the United States. Of this 510,836,800 bush- 
els were raised west of the Mississippi. With- 
out this material emigi-ation from the enlight- 
ened countries of Europe, the ^est to-day would 
be fully twenty years behind its present develoc- 
ment. ^ 

IMPACT. The concussions of one body on 
another. , 

IMPACTION OF THE STOMACH. (See 
Blown; also Gastritis.) 

IMPENETRABILITY. An essential prop- 
erty of matters, whereby one molecule only can 
occupy a given space at a certain time. 

IMPERMEABLE. In physics, means capa- 



ble of resisting the passage of gases as well as 
fluids. • 

IMPETUS. The force or momentum of a 
body in motion. 
IMPHEE. (See Sorghum.) 
IMPLEMENTS, FARM. (See Plows, Stir- 
ring the Soil, etc.) 

IMPONDERABLE. A term used to express 
light, heat, or electricity, which are destitute of 
any discoverable weight. 
IMPOSTHUME. An abscess. 
IMPOTENCE. The breedingof animals has, 
in many cases, been cariied to such a high 
degree of fineness, and close interbreeding is 
so much practiced, that impotence is not now 
an unusual occurrence among the higher caste 
of the finer breeds. In many cases, however, 
this is not so much the result of degeneration as 
from precocity in accumulating fat, andis espec- 
ially noticed in females, and then again from being 
unduly forced with feed while yet young,. The 
feeder's profit lies in fattening animals as young 
as possible. It is not unusual to see Short-horns 
made fat and ripe for beef at from eighteen 
months of age to that of two years, and, at three 
years past, just the age that 
cattle should begin to be use- 
ful as breeders, steers and heif- 
ers, are found in our markets 
fully matured as heavy tveights 
in beef. It is tnie they are 
occasionally fattened to im- 
mense weights, between three 
and six years of age, but herein 
lies no profit to the feeder. 
Another prolific cause of im- 
potency would seem to be the 
mania, that raged some years 
since, to increase the size of 
animals by selection, coupled 
with high feeding. Here, two 
causes worked against fertility. 
They were kept constantly fat; 
and this, in connection with the selection of 
immense animals, as breeders, led to deficient 
vigor; so it was not unusual to find a bull at five 
or six years old — just when he should be in his 
prime — past value as a stock getter. The feed- 
ing of animals in such a way as to develop excel- 
lence in the best degree, does not mean fatten- 
ing. They should have food sufficient, and of 
variety sufficient, to give full vigor without 
unduly loading with fat. It is true high feed- 
ing and warmth will produce wonderful animals ' 
to look at. So will high cultivation, watering, 
and hot-house forcing do the same with plants, 
but they are deficient in constitution, and unpro- 
ductive in seed. The best breeders have found 
out this fact, long known to gardeners and 
hence of late years, while breedil§ animals have 
been liberally fed, they have not been dcnjcd 
due exercise. And the causes of impotency 
having been removed, the disability has disap- 
peared. . > 

IMPREGNATION Conception. In horti- 
culture, the contact of pollen with the stigma is 
called impregnation; without this, no seed is 
produced. Artificial impregnation is hybrid- 
izing. 
IN VNITION. A state of languor, emptiness. 
INARCHINGt. A system of grafting by the 
v(rood of young, vigorous trees, planted near an 
old one, so the inner bark of each will meet 
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They are bound together until union takes place. 
This is sometimes done to form a curious object, 
but is o^ no practical benefit, except in the case 
of a rare tree or fruit, which it is desirable to 
save. 

INCANDESCENCE. A luminous heat. 

INCANOUS. Hoary ; covered with a whitish 
•down. 

INCH. The twelfth part of a foot. 

INCIDENT, The meeting of one body with 
another. The angle of incidence is formed by 
the direction of the light to a line perpendicular 
.to the plane of the surface on which it falls. 

INCINERATION. Burning to ashes. 

INCISIONS IN TREES. Drawing a sharp 
knife through the bark, down to the new wdod 
■of plum, cherry, and other trees, is often very 
serviceable when they are bark-bound. It 
should be done in summer, and the incision 
made from the branches to the earth. ' 

INCISORS. The sharp cutting or nipping 
teeth placed in front in the laws of animals. 

INCOMBUSTIBLE. Not capable of burn- 
ing. Cloths and wood are rendered almost 
incombustible by soaking in a solution of borax, 
alum, sal ammoniac,, phosphate of soda, etc. 
The metallic salts used in preserving timber 
Tender it incombustible ; it smoulders, but does 
jiot burn with flame. 

INCOMPATIBLES. Substances which can 
■not exist in solution without decomposition. 

INCUBATION. The brooding of eggs until 
hatched, is called incubation. When performed 
by the mother fowl which laid the eggs, or by 
■another fowl, it is natural incubation. Artificial 
incubation, a term now applied to the hatching 
of eggS by artificial heat, has long been practiced 
in Egypt, and some other Oriental countries, and 
is now extensively applied, in all civilized coun- 
tries, in the hatching of chickens. The success- 
ful hatching of eggs, either by artificial or natural 
Iheat, requires good judgment and careful atten- 
tion to secure good^results. In hatching chickens 
by the mother hen, she should always have a 
•place by herself, separate and apart from all 
•others, and where she will not be likely to be 
'disturbed. - The nest should be about fifteen 
inches square for a' large fowl, and if the eggs 
are to be hatched early in the season, the nest 
should have well broken, soft straw for the 
bottom, and this covered with feathers. After 
the first of May, in the North, the bottom of the 
neBt should be placed on an inverted sod, pro- 
perly hollowed, upon which is placed soft, short 
■Straw. The nest &ould be secluded, and it is 
better that it have H covered yard attached, con- 
tainmg food, water, and a dust bath. No hen 
■should be allowed more eggs than she can com- 
pletely cover. Early in the season from seven to 
nine eggs will be all that can be kept uniformly 
warm. In warm weather a large hen will cover 
thirteen easily enough. Artificial eggs are some- 
times given for a day or two with a young hen, 
■or until shs' sits steadily. The hen should leave 
the nest every day for a short time that the eggs 
may receive air. Seven or eight days after the 
hen has commenced sitting, the eggs may be 
examined with an egg tester, or by standing in a ^ 
rather dark place and holding them up in the 
partly closed hand against a strong light. The 
fertile eggs will have a cloudy appearance. 
'Those not fertile should be discarded. In warm 
•weather, or if the hen is sitting in a very dry 



place, it is a good plan to sprinkle the eggs 
lightly with tepid water once a day, during the 
last four days of incubation. Alwaj's set a hen 
in the evening, and never set one which will 
leave the nest when you come near, or even if 
you examine the eggs under her. If the nest 
becomes verminous, sprinkle sulphur through 
it, and also on the back of the hen. If a dust 
bath is allowed, and the nest be sprinkled with 
sulphur at the time it is made, but little trouble 
will be experienced with vermin. The food to 
be given during incubation should be sand, corn, 
and oats whole, and pure water. Artificial incuba- 
tion is performed by means of a variety of 
machines patented, an* also the provision for" 
artificial mothers in raising the chicks, the most 
difiicult part of the business. The Egyptian 
plan was to hatch them in ovens. In France 
the system of hatching by means of fermenting 
manure, is still practiced to some extent. Modern 
ingenuity has devised means to furnish the heat 
from the top, as is natural, 'the gerin of the future 
chicken floating at the top of the yolk. A per- 
fect incubator should furnish heat at the top, 
have means of quickly determining the degree 
of heat by means of thermometers, and be pro- 
vided with artificial mothers This is simply • a 
box so contrived as to furnish a retiring place of 
cotton-wool, down, or other soft substance, tliat 
may be kept at a uniform degree of heal, with an 
enclosed yard, provided with food and water, 
where the chickens may take exercise. 

INCUMBENT. In botany, leaning against. 

INDEHISCENT. In botany, a fruit which 
does not open when ripe, as succulent berries. 

INDIAN PONY. The name Indian Pony is 
rather a vague term, by' which to designate any 
particular race of Indian horses. Those f ormirly 
known in the New England Stales, along ihe 
chain of the great lakes, both on the Canadian 
and States shores, were, and so far as tlicy now 
exist, undoubtedly the descendants of the earliei- 
French horses, dwarfed by generations of semi- 
wild life, and hard fare ; those of the South were 
undoubtedly the descendants of the earlier Span- 
ish adventurers, which had escaped from confine- 
ment. Those of the Indians of the plains, and 
of Texas, are the descendants also of Spanish 
horses resembling quite closelj' themustang. Cer- 
tain it is, the Indian pony of the North docs not 
show Spanish blood, while those of the South, as 
we saw them many years ago, do. The Indian 
pony of the plains, of all the breeds of Indian 
horses, shows the most strongly his Spanish origin . 
The Indian pony is, as a rule, rounder and shorter 
barreled than the Canadian, and seldom over 
thirteen hands high. The neck is short and thick ; 
the mane thick, coarse and heavy; the forelock 
often almost concealing the eyes. The legs and 
hoofs are strong and like steel, being fully equal 
to the Shetland in this respect. They carry their 
heads high, are docile, intelligent, sure-footed 
and courageous in a journey to a remarkable 
degree. The Indian pony, however, must not be 
confounded with the better class of pony horses, 
called Canadian ponies. Wherever found, they 
are dwarfed descendants of once larger horses. 
The ponies of Western Canada, of the West and of 
the South- west< have evidently been imbued with 
the Spanish blood of the plains, but as we go east 
we see more and more of French blood in them. 
They are now, however, as a race, nearly extinct. 
Hence, the description given by Frank Forester, 
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as he saw them when they were comparatively 
plenty in the country, w'ill not be uninteresting: 
On my first visit to Canada, he says, I had an 
opportunity of seeing great herds of these ponies, 
running nearly wild on the rich meadow lands 
about the Grand river, belonging to the Mohawk 
Indians, who had a large reservation on that 
river, near the village of Brantf ord, which took 
its name, I believe, from the chief, who was a 
son of the famous Brant,' Thay^ndanagea, of 
ante-revolutionary renown. These little animals, 
which I do not think any of them exceeded thir- 
teen hands, had all the characteristics of the pure 
Canadians, and, except in size, were not to be 
vdistinguished from them. Tliey had the same 
bold carriage, open' countenance, abundant hair, 
almost resembling a lion's mane, the same general 
build, and above all, the same iron feet and legs. 
I hired a pair of these, I well remember, both 
stallions, and they took me in a light wagon, 
with a heavy di-iver and a hundred weight, or 
upwards, of baggage, over execrable roads, sixty 
miles a day, for ten dtiys in succession, without 
exhibiting the slightest distress, and at the end 
of the journey were all ready to set out on the 
same trip again. I was new at the time in 
America, and was much surprised and interested 
by the performance of this gallant little parr of 
animals. They were perfectly matched, both in 
size and color, very dark brown, and twelve 
hands and a half in height; and 'where the road 
was hai'd and good, could spin along at nearly 
nine miles in the hour. They were very merry 
goers. It was their wonderful sure-footedness, 
sagacityj and docility, however, which most 
delighted me. They were driven without blink- 
ers or bearing reins, and where, as was often the 
case, bridges seemed doubtful, the bottom of miry 
fords suspicious of quagmires, or the road other- 
wise dangerous, they would put down their heads 
to examine, try the difficulty with their feet, and, 
Tiyhen satisfied, would get through or over places, 
which seemed utterly impracticable. Whence 
this pony breed of Canadians has arisen, I am 
unable to say ; but I believe it to be almost entirely 
peculiar to the Indian tribes, wlierefore I am 
Inclined to thinlt it may have beenproduced by the 
dwarfing process, which will arise from hai-dship 
and privation endured generation after generar 
tion, particularly by the young animals and the 
mares while heavy in foal. These animals had, 
I can say almost positively, no recent cross of the 
Spanish horse; but I have seen, since that time, 
ponies approaching nearly to the same type, 
which showed an evident cross of the -mustang; 
and I have seen animals called mustangs, in which 
I was convinced that there was Canadian blood. 

INDIAN BREAD. (See Acorn.) 

INDIAN CORN. (See Maize.) 

INDIAN CRESS. (See Cress.) 

INDIAN TOBACCO. LoMia 

.INDIAN TURNIP. ArumtriphyUum:Wiike- 
robin. A common marsh plant, the bulbous 
roots of which contain much starch, and are 
•ccasionally eaten, after being dried, but it is 
acrid when fresh. 

INDIA RUBBER. Caoutchouc. The dried 
milky juice of the Siplionia elastka, and other 
eviphorbiaceous trees. It is a compound of 
ninety carbon and ten hyilrogen. 

INDIGESTION. Indigestion in horses is of 
two principal forms, one caused by engorgement 
of the stomach, or from feeding musty hay aijd 



grain. In colts, it is often occasioned by teeth- 
ing, and in older horses from decayed or defec- 
tive teeth. The remedy is obvious, attention to 
the rood, examination of the teeth, lancing the 
gums, if needed, in j'oung horses, and the.,, 
removal of defective teeth in old horses. Indi-' 
gestion from engorgement, may be remoVed by 
mild purges, assisted, if necessary, by injections. 
If allowed to go on, it often results in affections 
nt the brain, sleepy staggers, stomach staggers, 
aiid even in fatal forms of apoplexy. When 
the indigestion is chronic, first examine the 
teeth, feed only on light nutritious diet, and 
never enough so the animal will gorge itself. 
Give a light physic of a pint of linseed oU, 
followed by a tonic,, twice a day, of one-half 
ounce each of bicarbonate of soda, and of pow- 
dered gentian, and twenty grains of nux vomica. 
If the indigestion is acute from engorgement, 
to the pint of linseed oil add twenty to thirty 
drops of croton oil, to be given at a dose. Fo- 
ment tlie belly by means of blankets wrung out 
pf hot water, .and assist the physic with injec- ^ 
tions of soap and water. Since the only way to 
relieve the overloaded stomach, in the horse, is 
by the intestines. If sleepy staggers come on, 
stimulants, whisky half -pint doses, warmed 
with ginger may be given. 

INDICATION. The particular treatment 
indicated by the symptoms of a disease. 

INDIGENOUS. Native plants are so-called. 

INDIGO. Indigofera. A vegetable dye, 
embracing a large industry in the East and West 
Indies, and Central America, from "whence the 
indigo of commerce is obtained, . The varieties 
cultivated in Hindostan are principally I. nerium 
ti/KtU^rium and /. iireioria argentea. In the West 
Indies and Central America the variety /. anil 
is mostly planted. In Georgia, and other Gulf 
States this variety has run wild. Baptisia tine- 
to-jo is also indigenous in the South. In the last 
century indigo was extensively cultivated in the 
South. In 1731, 100,000 pounds were exported 
from Charleston, S. C. This was yearly 
increased up to the time of the Revolutionary 
war the yearly export reached "107, 660 pounds. 
In 1794, 1,550,880 pounds were exported from 
the United States. The introductirfn of the cot- 
ton gin, and the profits arising from the cultiva- 
tion of cotton, is undoubtedly one of the prime 
causes of the decline of indigo-raising in the 
United States. Near (Trangebui-g, S. C, there 
are six indigo farms carried on. Indigl) requires 
rich but sandy land. It sprouts annually from 
the roots, requiring to be sown but once in seven 
or eight yeara. With capital and careful manage- 
ment there is no doubt but that the cultivation 
of indigo might again be made a paying indus- 
try upon suitable lands iii the Gulf States. In 
regard to th,e culture and manufacture of indigo 
in this country, Porcher, in his work on lie 
Resources of Southern Fields and Forests, 
(1869,) says, that the soils best adapted are the 
rich, sandy loams, though it grows on most 
lands moderately well, provided they are not wet. 
The gi'ound should be well broken, and kept 
light and free from grass by tlie plow. The 
nature of the manure exerts a great influence 
upon the quantity and quality of the coloring 
principles. Those substances whicji act as 
stimulants to vegetation, such as lime, pou- 
drctte, ashes, etc., favor the growth of tlie 
plant without 'injuring, the coloring matter. 
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Wh^re barn-yard manure has been largely used 
a crop of grain should first be raised on the land. 
The seed should be mixed with ashes or sand 
and sown in drills fourteen inches apart, four 
quarts of seeds to the acre. • In the climate of 
middle Georgia the seed should be sown the 1st. 
of April. When it first comes up it should have 
the grass picked out with the hand. When an 
inch or two high the grass between the rows 
should be cut out by the hoe or scraper and the 
soil loosened about the roots. These weedings 
are enough before the first cutting, whicli should 
commence as soon as the plant throws out the 
bloom. It is so easily injured by the sun after 
being cut that the operation should be commenced 
and end in the afternoon. After cutting with the 
reap hook it is put under the shed until it can be 
put in the vats. In Georgia, two cuttings yielded 
sixty pounds of indigo to an acre, provided the 
roots were not injured in the first cutting, which, 
at three acres to the hand, would be one hun- 
dred and eighty pounds. It is said that among 
the Arab cultivators in Egypt and Morocco the 
seed is sown only once in seven years, and that 
two crops a year are obtained. Among these 
people the process of manufacturing or extri- 
cating the cplorinE matter from the plant is 
given as follows: Three wooden vats are pro- 
vided and so placed at different levels as that the 
contents of the first can be readily transferred to 
the second, and again from that to the third. 
The upper vessel is called the steeping vat, and 
in this the plants are loosely laid, in suflicient 
quantity to cover the bottom, and water poured, 
over them to the depth of two or three inches. 
In about eighteen hours fermentation begins and 
the plants swell and give off large quantities of 
gas, which tinges the water with a lively gi'een 
color. After all the coloring matter, or grain, as 
, it is technically called, is extracted, the 
turbid liquor is- drawn off into the second vat 
where it is violently agitated and beaten in order 
to separate the grain from the water. A great 
quantity of air-bubbles are driven off by this 
beating, and the color of the contents of the vat 
changes from green to deep blue. When the 
grain haa subsided to the bottom of the vat the 
supernatant liquor is drawn off and the grain is 
discharged into the third vat, where a further 
subsidence and drawing off ensue, and the grain 
is next transferred to sacks and hung up to drain. 
It is then placed in wooden boxes and exposed 
to theair and sun until all the moisture is evap- 
orated, Vhen the process is completed and tlie 
kidigo is packed in chests ready for shipment. 
In the great indigo-factories of Bengal some part 
of the drying is effected by« the agency of fire. 
The following process of manuf acturing_ indigo 
in small quanljities for domestic use is given by 
the Southern Agriculturist: Cut the indigo 
when the under leaves begin to dry, and while 
the dew is on them in the morning; put them in 
a barrel and fill this with rain-water, and place 
weights on to keep it under water; when bubbles 
begin to form on the top and the water begins to 
look of a reddish color, it is soaked enough and 
must be taken out, taking care to wl-ing and 
squeeze the leaves well, so- as to obtain all the 
strength of the plant ; it must then be churned 
(which may be done by means of a tolerably open 
iDasket with a handle to raise it up and down) 
until the liquid is quite in a foam. To ascertain 
whether it is done enough, take out a spoonful in 



a plate a^d put a small quantity of veiy strong lyft 
to it. If it ourdles, the indigo is churned enough, 
and you must proceed to break the liquor in 
the barrel in the same way, by putting in the- 
lye (which must be as strong ,as possible) by- 
snaall quantities, and continuing to churn until 
it is all sufficiently curdled; care must be taken 
not to put in too much lye, as that will spoil it. 
When it curdles freely with the lye, it must be 
sprinkled well over the top with oil, which 
immediately causes the foam to subside, after 
which it must stand till the indigo settles to the 
bottom of the barrel. This may be discovered 
by the appearance of the water, whicji must be 
let off gradually by boring holes, first near the 
top and afterward lower, as it continues to settle; 
when the water is all let off and nothing rem;iins 
but the weed, take that and put it in a bag (flan- 
nel is the best) and hang it up to dry, afterward 
spreading it to dry on large dishes. Take- 
care that none of the foam, which is the strength 
of the weed, esciipes; but it it rises too high, 
sprinkle it with oil. 

INDIGO BIRD. Oyanospka cyanea. A 
summer bird at the North. The males are of 
an indigo blue. Their food is the seeds of weeda 
and small insects. They make their nests ip. 
low bushes, generally near the habitation of man. 
They lay four or five eggs, nearly pure white, 
and but one brood is reared in a season. 

INDUCTION. ' The process of arriving at 
generalisations, or laws, by a judicious investiga- 
tion of numerous facts. In electricitj', it is the 
influence one electrified body exerts on another, 
whereby its nearest)- surface is made to exhibit a 
kind of electricity differing from that of the 
excited substance. 

INDUMENTUM. The coating of feathers on 
birds. 

INDUSIJ? . The cases of certain water insects J 
they are silicious, calcareous, or ferruginous. 

INDUSIUM. The thin membrane covering 
the fruit of some ferns. ' 

INDUSTRIAL EDUCATION. The subject 
of industrial education has beeit partjally dis- 
cussed under the head of Agricultural Colleges. 
The idea of industrial education, that is, such, 
education as would best fit the student for grap- 
pling with the sciences which underlie mechani- 
cal operations and agriculture, has long been 
mooted in the iTnited States. (See Agricultural 
Education). At length, through the efforts of 
Hon. Justin Morrill, of Vermont, the popular 
agitation took form in the Act of Congress-' 
endowing colleges in every State with public 
lands for teaching such branches as are related 
to agriculture and the mechanic arts, including- 
military tactics. In Europe, the subject of indus- 
trial education has spent itself chiefly in the 
direction of agricultural colleges. In, our own 
country where agriculture is the paramount indus- 
try far above any other, after the matter wa& 
fully considered, it-was found impossible to pasa 
a bill throu'gh Congress for agricultural colleges- 
without tacking to it the other industries, and a 
loop hole was left, eagerly seized by the scholas- 
tics to so mould these institutions of learning- 
that they would per .se, follow in the old scholastic 
grooves of learning The people, however, were 
closely watching the progress of these schools, 
and the major part have been kept somewhtt 
near the lines they were intended to follow. _ In 
this respect,the Agricultural College of Michigan 



INDUSTRIAL EDUCATION 



524 



INDUSTRIAL EDUCATION 



has held to the popular idea, as understood and 
advocated by the most advanced practical think- 
ers. Each year there is progress being made in 
bringing these schools nearer and nearer to institu- 
tions where agriculture and the mechanic arts, 
or rather tfie sciences, relating to them, shall 
become the paramount studies.' Industrial schools 
have long been known in Europe and America. 
One of the sophistical reasons, given by those who 
sought to change the name of the Industrial 
University of Illinois into that of the State Uni- 
versity, *as that the term industrial was generally 
1 regarded as being something savoring of crime 
or pauperism. It is hardly to be supposed that a 
State would erect a great university upon which 
more than $1,000,000 has been spent, to give 
education to this class. To show that the term 
industrial is not so understood in Europe, the 
following from the American Encyclopaedia will 
show that the term Industrial Schools is used to 
designate three classes of educational institutions. 
These are as follows: First. Scientific schools, 
such as the ecole des arts et metiers at Paris and 
Berlin, and the polytechnic schools of the same 
cities; the schools of metallurgy, manufactuHng, 
mining, and the chemical arts, so numerous on 
the continent of Europe; schools of civil engi- 
nesring, architecture, and agriculture. Their 
number is constantly increasing, but they have 
nowhere else attained so high ^ development or 
so thorough a course of instruction as In 
Prussia, Saxony, Bavaria, and the diichy of 
Nassau. It is owing to the chemical and mechan- 
ical skill, and the tact and taste in the arts of 
design, dteveloped by these schools, that the con- 
tinental nations of Europe have been able to 
maintain their supremacy in manufactures. The 
industrial school (Gewerbschule) at Chemnitz, in 
Saxony, one of the best of 'its class, in 1857 had 
sixteen professors and teachers, and 237 pupils. 
Some of these schools have a very large corps of 
professors, and cotu-ses of study usually occupy- 
ing six or seven years. Second.- Technical 
schools, in which, in connection generally with 
elementary ins&uction in the common branches 
of study, the pupils are taught some practical 
art, trade, or employment; such are the lace 
workers' schools in Belgium and Ifeland, the 
free schools of the arts of design, the agricultu- 
ral farm schools, the schools for ^aching house- 
hold duties to gills, and the schook for the indus- 
trial .instruction established, in New York. In 
Prance, Belgium, many of the German states, 
and Ireland, such schools are numerous. A 
great impulse has been given to industrial 
instruction by the establishment of industrial 
associations in various countries, particularly in 
Gennany, where they have become very numer- 
ous since 1848. There is a third class of 
schools established for the training of pauper 
and vagrant children in the habits of industry, 
and their instruction in rudimentary studies in 
connection with employment fn some simple art 
or trade, by which they may subsequently obtain 
a partial support. These schools, to which the 
name industrial school is also applied, are wholly 
charitable; the children are usually wholly or 
partially clothed by the schod, and one meal a 
day, or sometimes two, furnished them. The 
first idea of such a school seems to have origi- 
nated with a poor mason in Rome, Giovanni 
Borgi (1736-1803), who collected the vagrant 
boys of that city in his own house, taught them 



to work, had them instructed in the rudiments 
of learning, and when they were old enough 
apprenticed them to artisans. On the continent 
of Europe industrial as well as secular instruc- 
tion is given in the Sunday schools, while in the 
United States religious instruction only is given 
on that day, and hence the American ragged 
children's Sunday schools are not, even sophisti- 
cally, to be identified with industrial univerities. 
According to returns made to the General Gov- 
ernment, in relation to the progress of Industrial 
Education, in thirty-six Mates there are now 
thirty-nine colleges which have received the con- 
gressional land-grant of July 3, 1863. There are 
also branch ipstitutlons in Georgia and Missouri. 
The following is a list of the industrial institu- 
tions of the United States which had accepted 
the endowment in lands from the United States 
in 1875. The first column shows the location of 
the institution, and the second the name of the 
institution which has received the grant: 



Auburn, Ala 

Fayetteville, Ark 

Berkeley, Cal 

Ne\Y Haven, Conn — 

Newark, Del 

Eaii Gallie, Fla 

Athene, Ga I 

Dahlonega, Ga. . . . f 

Urbana, 111 

La Fayette, Ind 

Aniep, Iowa 

Manhattan. Kan. .. 
Lexington, Ky 

New OrleauB, La 

Orono, Me 

College Station, Md. . 
BQBton, Mass 

Amherst, Mass 

Lansing, Mich... — 
Minneapolis, Minn. . . 

Oxford, Miss 

Rodney, Miss 

Columbia, Mo ( 

Eolla, Mo i 

Lincoln, Neb 

Nevada 

Hanover, N. H 

New Brunswick, N.J. 

Ithaca, N.T 

Chapel Hill, N.C.... 
Columbus, Ohio 

Corvallis, Ore 

Cento-e County, Pa 

Providence, K. I 

Orangebnrgh, S. C 

Knoxville, Tenn 

Bryan, Tex 

Burlington, Vt 

Blacksburgh, Va 

Hampton, Va 

Morgautown,W.Va. . . 
Madison, Wis . . 



Name. 



A.Kricultural and Mechanical- Col- 
lege of Ala^ma. «■ 

Arkansas Industrial University. 

University of California. 

Yale College — Sheffield Scientiflc 
School. 

Delaware College. . 

Florida State Agricultural College. 

University of Georgia. 

Illinois Industrial University. 

Purdue University—Indiana Agri- 
cultural College. 

Iowa State Agricultural College. 

Kansas State Agricultural CoBege. 

Kentucky University — Agricultural 
9nd Mechanical College. 

Louisiana State Agricultural and 
Mechanical College. 

Maine State College of Agriculture 
and the Mechanic Arts. 

Maryland Agricultural College. 

Massachusetts Institute of ITechnol- 
ogy. 

Massachusetts Agricultural College. 

Michigan State Agricultural College. 

University of Minnesota. 

University of Mississippi. 

Alcorn University. 

Univsrsity of Missouri. 

University of Nebraska. 

(No industrial instittttion estab- 
lished.) 

Dartmouth College. 

Rutgers College. 

Cornell University. 

University of North Carolina. 

Ohio Agricultural and Mechanical 
College. 

Corvallis College. 

Pennsylvania State College. 

Brown University. 

Clatlin University. 

East Tennessee University. 

Texas Agricultural and Mechanical 
College. 

University of Vermont and State 
Agricultural College. 

Vir^nia Agricultural and Mechani- 
cal College. 

Hampton Normal and Agricultural 
Institute. 

West Virginia University. 

University of Wisconsin. 






The professors and assistants in these colleges 
during the year numbered •i73,^and the students, 
4,311. In 1876, eleven States had not sold all 
the scrip or land granted them by Congress. 
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Illinois, Iowa, Kansas, Michigan, Minnesota, 
Missouri, Nebraska, Nevada, New York, Oregon, 
and Wisconsin. They have sold during the 
year 51,405 acres, at an average price of $4.41 
per acre, and 1,463,505 remain unsold. The 
largest average price obtained per acre by any 
State was $8.38, by Michigan, and the smallest, 
$2.20 by Iowa. In some of the colleges the num- 
ber of students pursuing agricultural or raechan- 
ical studies is mucli smaller in proportion to the 
number in attendance than in others. This 
may be owing to several causes. In some cases 
the colleges have been recently established, and 
have not yet been brought into practical working 
order; in others, the students were poorly pre- 
pared when they entered, tn consequence of the 
low standard of education in the surrounding' 
country, and in others, inducements were greater 
to enter upon other courses of study which 
seemed to promise more immediate profit; but 
these embarrassments are gradually becoming 
less, and when agriculture and the mechanic 
arts require higher qualifications for their practice 
and become more remunerative, they will, no 
doubt, entirely disappear. Some of, the colleges 
have already attained a high standard of excel- 
lence, considering the time they have been in 
operation and the fact that they have largely to 
educate their own educators. A large number 
of students graduate at these colleges every year, 
and enter upon practical farming and the 
mechanic arts, or to become professors in indus- 
trial institutions of our own or other countries. 
The annual interest of all the institutions, except 
two or three, is given at $526,283, which, at six 
per cent, per annum, represents an investment 
of $8,771,383. The Commissioner of the Gen- 
eral Land Office, ia his annual report for 1869, 
states the aggregate claim upon the public domain 
accruing under the agiicultural-college-scrip legis- 
lation at 9,510,000 acres, which, at the mini- 
mum price, $1. 25 per acre, amounts to $1 1 , 987, 500. 
But. the prudence with which some institutions 
have husbanded their resources has raised the 
average much above this minimum. There yet 
remain 1,468,305 acres to be disposed of, which, 
at the highest average price obtained, will add 
about $6,500,000 to the fund. It will doubt- 
less average much higher than this, and will 
probably i;aise the aggregate to $19,000,000 or 
$20,000,000. 

INDUVIiE. Organized remains; the with- 
ered leaves of monocotyledonous trees, etc. 

INERMIS. Unarmed; without spines or 
T)rickl6s 

INERT VEGETABLE MATTER. Peat, tan, 
etc., which does not readOy ferinent; mixture 
with dung, lime, or ashes reduces it. 

INERTIA. The indifEerence of matter to 
rest or motion. 

INFLAMMATION, ^n unnatural increase 
of circulation, blood, ana heat in any part. It 
originates in irritation, colds, contagion, and 
unhealthy conditions of the nervous system, and 
may attack any part. It begins with dryness, 
heat, pain, and tension, which is succeeded by 
increased vascularity, swelling, and secretion, 
and terminates naturally by resolution to the 
primary states, by the adhesion of parts or the 
formation of pus, ulceration, mortification, and 
death of the part. If the animal be vigorous, it 
is to be treated by bleeding, purging, blisters, 
and cooling applications. But the inflamma- 



tions of weakly animals, especially when arising 
from contagion and ending in ulcerations and 
gangrene, is to be treated by stimulants and 
■tonics, of which carbonate of ammonia {sal Dola- 
tile) and bark are the best. 

INFLAMMATION OF THE BOWELS. 
(See Enteritis.) 

INFLAMMATION OF THE FOOT. (See 
Founder.) 

INFLAMMATION OF THE LUNGS. (See 
Pleuro Pneumonia.) 

INFLAMMATORY DISEASES. This is a 
class of diseases to which the horse, and also 
swine are peculiarly liable. The horse to inflam- 
mation of the brain and all the viscera, and 
the hog to inflammation of the lungs. 'In the 
horse the brain is often congested, resulting in 
inflammation showing itself in Phrenitis, mad 
or sleepy staggers. In the article Indigestion, 
staggers is noticed. In decided inflammation of 
the brain, from four to six quarts of blood should 
be drawn at once, and from tlie jugular vein, 
unless the pulse is feeble In all cases the bowels- 
should be relieved by six drachms of aloes and 
one drachm of calomel, given as a ball, to be re- 
peated the next day if the first do not act. Keep- 
the animal quiet and in a dark place. The head 
should be kept cool with ice, or cold water, and. 
if fever supervene, give several times a day, as a 
ball, one drachm of powdered digitalis, and two- 
drachms of saltpetre. If paralysis shows itself, 
three grains of strychnine, given twice a day, cau- 
tiously increased from time to time, until twelve 
grains at a dose is reached, will be indicated. 
Inflammation of the viscera, heai't, lungs, bowels, 
etc., must be met without strong purging. The 
object being to allay the inflammation and sub- 
sequent fever. Injectio'ns to relieve the bowels, 
and hot fomentations, and injections of morphia 
under the skin, fifteen grains, by means of a 
hypodermic syringe. In every case of inflamma- 
tion of the lungs, brain, bowels, etc. , a veteri- 
narian should be called if possible. 

IJfFLATED. Distended like a full bladder, 
as the carpels of some plants. 

INFLEXED. Bent inward. 

INFLECTION. In optics, the same as dif- 
fraction. 

INFLORESCENCE. Thegrouping of flowers, 
on the- stems of plants; the principal forms are- 
the spike, raceme, corymb, umbel, panicle, thyr- 
sus, catkin, capitulum. 

INFLUENZA. Under the names Bpizootic, 
Contagious Catarrhal-fever, Contagious Influ- 
enza, Pink-eye, etc., this disease has been known 
to veterinarians, and since the year 1872, gener- 
ally to the horsemen of the United States and. 
Canada. Its immediate cause is entirely un- 
known, but that it is produced by blood poison- 
ing through germs floating in the air is now gen- 
erally received as true . The first symptoms are 
general weakness, staggering gait, hanging head, 
trembling limlss, shivering, watery discharge 
from the nose, staring hair, and loss of appetite. 
The ptilse is weak but quick, from fifty to sixty 
per minute, and from that up to eighty or ninety. 
The breathing is hurried, from forty to fifty in- 
spirations a minute, and the temperature of the 
body over 100° even to 105°. The horse seems, 
to be afraid to lie down, and so stands with 
propped legs, the bowels are bound up, and the 
urine scanty; the discharge from the nose be- 
comes white, yellow or greenish, and death. 
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•ensues from weakness and exliaustion, or from 
suffocation, paralysis, or frbm clots formed in 
tlie heart. Under the microscope the disease 
germs assume various forms. The figure shows 
some of them magnified 400 diameters. The 
treatment consists in good nursing, keeping the 
istrength of the animal up by light, nutritious 
■diet, and gruels, and in combating tjie symptoms 
as they appear under the many complications, 
which this disease assumes. Dr.James Law, of 
Oome'l University, in an elaborate monogram 
upon the disease, to the United States Govern- 
ment, gives the treatment to be followed, in 
various phases of the disease, even to the injec- 
tion of pure blood into the veins of weakened 
animals. From it we excerpt that which will 
be of value to the farmer, in the treatment of 
the disease as it appears in malignant forms. All 
■debilitating or depressing treatment must be 




^sedulously avoided. , Bleeding, purging, severe 
action on the kidneys, depressing sedatives and 
^violent blistering, are alike to be deprecated. 
In the regular and uncomplicated form of the 

■ disease, nearly all will recover under good 
nursing and fresh air, and independently of all 
medicinal agents. Place the patient in a cool, 
dry, well- ventilated, and well-littered box; 

■clothe him comfortably, so as to avoid all ten- 
dency to chill, bandage his legs loosely, and 
change the clothes, and curry or brush the skin 
twice or thrice a day; keep quiet and still, 
although usually a' little exercise in hand, in the 

: shelter and sunshine, wlU be rather beneficial 
than otherwise. Feed. on bran mashes, boiled 

■oats or barley, turnips, carrots, or other roots, 
in small quantities, and often, so as not to clog 
the appetite, and supply at frequent intervals a 
quart or two of water, nearly cold, or cold oat- 
meal, or linseed gruel. It is important to favor 

•depuration of the blood by moderate but never 

•excessive action of the kidneys or bowels. Cos- 
tiveness will oftentimes be best met by abundant 
and frequent injections of water, blood warm, 

'(three or four quarts at a time,) or by one-half 
pound of molasses, or three ounces of sulphate 
of soda added to the drink. If a laxative is 
absolutely necessarjr, it should rarely exceed 
one-third of the ordinary dose, on account of the 
dangerous susceptibility of the digestive organs. 
The author has seen a large Percheron die of 

;superpurgation, after taking but three draohms 



of Cape aloes. During the recent visitation an 
instance came under his notice in which half a 
pint of linseed oil came nigh proving fatal. 
This susceptibility of the digestive organs, how- 
ever, varies widely in different epizootics, and in 
some mild laxatives prove beneficial, yet their 
possible danger should be kept in mind. Mild 
febrifuge diuretics may be used with advantage. 
Spirits of nitrous ether, in half-ounce doses, may 
be given twice a day, or liquor of the acetate of 
ammonia, in ounce doses, four times a day in the 
water gruel drank. If the fever runs high, or 
effusions ^threaten to take place, these may be 
increased as far as the strength will allow, but 
always with the greatest caution and judgment. 
When the cough proves especially violent and 
painful, the addition of anodynes, such as bella- 
donna and catiphor, is advisable. A drachm of 
each may be added to the diuretics already 
advised. The cough may bp further relieved, 
and the relaxation of the mucous membranes and 
the appearance of the discharge hastened, by 
causing the animal to inhale warm water vapor 
severaT times a day, for an hour at a time. This 
is most conveniently done by saturating chaff bran 
or other simple agent with boiling water, placing 
it in a nose-bag, vphich is then hung on the patient's 
nose by means of a strap crossing behind the ears. 
This proves especially beneficial, as the modera- 
tion of the fever is usually a concomitant of the 
appearance of the discharge. Burning a pinch of 
flowers of sulphur, more or less, according to the 
size and nature of the building, so as to impregnate 
the air to an extent just short of causing Irritation 
and coughing, has a very soothing and beneficial 
effect on the mucous membrane. It is'best done 
by laying a piece of paper bearing the sulphur on 
a shovel, and setting fire to it. It is superfluous, 
perhaps, to say that it must be done Ijehind the 
patient, and not beneath his nose. The fumes of 
vinegar from a red-hot brick, of burning leather, 
and the like, are cruelly irritating, and occasion- 
ally induce fatal results. Counter-irritants are 
often useful from the first. If, however, inflam- 
mation and sore throat seem extreme, a poultice 
may be advantageously applied for a day pre-^ 
viously, or the throat may bfe well fomented with 
warm water for an hour and then wrapped in a 
sheep skin with the wool turned inward. When, 
however, there appears little danger of even tem- 
porarily aggravating the local inflammation, the 
throat or chest, where the disease has been local- 
ized, it may be well rubbed with a thin pulp made 
of the best ground mustard and tepid water, and 
then covered up. "Ais may be replaced by the 
soap liniment, made with six ounces of soap, 
three of camphor, and a pint, each, of proof- 
spirit, liquor ammonia, and linseed oil. This 
liniment may be applied repeatedly at short inter- 
vals and well rubbed in . If a more active blister 
is wanted an ointment i^ay be used composed of 
a drachm and a half of powdered cantharides, a 
scruple oi camphor, ten drops of spirits of wine, 
and an ounce of lard. T^e hair should be cut 
off and the ointment well rubbed in, in a direc- 
tion contrary to that of the hair. After it has 
acted, the skin should be kept soft and pliant by 
rubbing it with fresh lard. Oil of turpentine, 
which has been largely used as a counter-irritant 
in a great number of cases, i§ only objectionable 
on the ground of its causing so much local irrita- 
tion without blistering as to drive some excitable 
horses to distraction. In using any one of these 
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counter-irritants it is best to apply them over a 
limited space only, not exceeding the bounds of 
the inflammatory action, as we can 'thus secure 
the best results from the intimate nervous sym- " 
pathy existing between the deeper-seated organ 
and the skin which covers the corresponding part 
of the surface, ijnd at the same time avoid the 
depressing and debilitating effects of a blister. 
For this reason a careful examination, of the cliest 
especially, should always be made before making 
such an application. As the mouth becomes 
cooler and more moist, and the pulse softer and 
less irequent, a more stimulating treatment is 
desirable. At first two drachms each of gentian, 
powdered cinchona, nitre and sal ammoniac, may 
be given night and morning, or if the debility is 
very great the last-named agent may be replaced 
by four drachms of carbonate of ammonia made 
into a bolus, with linseed meal, or dissolved in a 
half pint of water, and repeated three or four 
times a day. In cases, marked by a dally remis- 
sion, I have found a dose of thirty grains of sul- 
phate of quinia to prove effectual in preventing 
the paroxysm, if given an hour or two before the 
period Vhen it was in the habit of appearing. 
During' convalescence gentian, cinchona, and 
other tonics, are desirable, with alcoholic, ammoni- 
acal, or other stimulants, if there is much debility 
or prostration. The diet should be tempting and 
nutritious, supplied often, fresh and frequently , 
varied, and care should be taken at all times to 
counteract any sudden suppression of the secre- 
tions of the bowels or kidneys, or even the nasal 
discharge. In this connection may be mentioned 
the statement of Mr. Murray, of Detroit, that all 
the cases of dropsy that came under his notice 
occurred In animals which had taken for a few 
days condition powflers, consisting largely of sul- 
phate of iron, and had had the nasal discharge sud- 
denly dried up. Improvement followed promptly 
on the withholding of the powders and soliciting 
the action of the kidneys and bowels. Should 
the prostration become extreme, stimulants must 
be resorted to even more frequently thap is recom- 
mended above; five, or even six times a day. In 
some instances, however, the system seems to 
lose all power of reaction, and almost the only 
remaining hope lies in the transfusion of blood 
from the veins of a healthy animal to those of the 
sick. The blood may be obtained from a healthy 
horse, or more conveniently from oxen or sheep 
intended for slaughter. It may be transferred 
through an elastic tube .without exposure to the 
air, or it may be drawn off into a vessel and 
thence transferred to the veins of the sick horse, 
unchanged or deflbrinated, remembering, that 
thfe main dangers to be guarded against are the 
entrance of air into the circulation, the introduc- 
tion of clots of fibrin, which by blocking the 
vessels, would produce local inflammation and 
abscess, and the too rapid transfusion which leads 
to vertigo and fatal fainting. If the abdominal 
organs are especially involved, the counter- 
irritant is to be applied over the region of the 
liver, bowels, or kidneys, as the case may de- 
^taand. With yellow or brownish appearance of 
the mucous membranes and tenderness over the 
short ribs, this point should be selected for -its 
application. With general tenderness of the 
abdomen, colicky pains, frequent straining, and 
the passage of a white, thick mucus forming a 
pellicle over the dung, or collected in masses, it 
shouldjbe applied generally to the surface of the 



belly. If there is tenderness and swelling of the 
loins, stiffness of the hind limbs, frequent strain- 
ing, the passage of water In small quantities and 
highly colored, and above all If the urme con- 
tains microscopic fibrinous casts, it should be 
appdied over the loins. In the last case it may be 
preceded by a bag of hot, scalded,bran, or afresh 
sheep-skin with the fleshy side turned in. The 
shivering, which usually attends the onset of 
such» complications, may be counteracted by 
friction to the skin, clothing, a warm drink con- 
taining a stimulant — four drachms carbonate of 
ammonia — and injections of warm water c#well- 
boiled gruel, given to the extent of three or four 
quarts at a time, and repeated every hour until 
shivering ceases. Incases affecting; the liver or 
bowels, I have foiind excellent results from 
guarded laxatives. Two, three, or even four 
drachms of aloes in different cases, with a drachm 
of gentian, and thirty drops of hydrocyanic acid, 
or an ounce of laudanum, will usually promptly 
relieve the colic, secure an action of the bowels, 
and remove the deadly prostration which charac- . 
terizes this type. It has manifestly the effect of 
relieving the inflamed surface by a free secretion 
from its turgid blood-vessels, of benefiting the 
portal system and liver by a direct local deple- 
tion, and of eliminating poisonous material, which 
was being pent up to the great injury of the 
System at large. Little more is wanted than the 
free use of demulcents, such as slippery elm, 
well-boiled linseed, and the like, great care to 
secure a continuous moderate action of the 
bowels, and a tonic treatment as in other cases of 
convalescence. Turpentine has been strongly 
recommended by some, and acts beneficially as a 
local and general stimulant.. An ounce of the 
crude drug, or half an ounce of the oil, may be 
made into a ball with linseed meal, or beaten up 
with the yolks of two eggs, and given twice ' 
daily. The affection of the kidneys may demand 
gentle laxatives, (Oleaginous,) anodynes, (lauda- 
num,) emollient injections, counter-irritants, stim- 
ulants, and later gentle diuretics. The nervous 
symptoms will sometimes demand the application 
of cold wet cloths to the head, counter-irritants 
to the sides of the neck and limbs, the guarded 
use of laxatives and diuretics, with drachm doses 
of bromide of potassium, and if there is great 
depression, ammoniacal stimulants. The rheum- 
atic complication is to be met like ordinary 
rheumatism. Liquor of the acetate of ammonia 
two ounces, and colchicum wine, one ounce, 
may be given twice a day, diluted in water ; tonics, 
warm clotliing, the frequent application of a hot 
smoothing iron over the affected part of the body, 
with the Intervention of a thin cover, and even 
counter-irritants are among the agents especially 
demanded. When the heart is .implicated in 
rheumatic cases, the same treatment is necessary, 
but the blisters are to be applied behind the left 
elbow."" When there is reason to suspect the 
existence of clots in the heart, alkaline remedies 
are recommended, particularly the preparations 
of ammonia and iodide of potassium, attention 
being meanwhile given to support the system by ■ 
tonics and stimulants, and to encourage the 
elimination of deleterious products from the 
blood. If dropsical manifestations appear, they 
must be treated according to their apparent 
causes; if disordered function of the heart or 
kidneys, these must be met by appropriate meas- 
ures; and if , from weakness of the circulation. 



INK 



528 



INTEGUMENT 



an anaemic or debilitated state of the blood and 
imperfect nutrition, gentlfe action of tlie eliminat- 
ing organs, with stimulants, tonics, a nourishing 
diet, (embracing, in some cases, strong beef soup 
or tea,) or even transfusion of blood, will be 
necessary. Purpura JuBmorrJiagica is to be met by 
similar supporting and eliminating treatment, 
with Khe addition of oil of turpentine in half 
ounce, doses, or pure carbolic acid in drachm 
doses, and cinchona in half ounce doses, repeated 
thrice a day. The skin over the engorgements 
should be rubbed frequently with a solution of 
carb#c acid, containing one part of the acid to 
every hundred of water, and a similar lotion 
should' be applied frequently to the sores when 
these form. In short, the various complications 
and sequelae of simple influenza are to be treated 
like similar lesions occurring independently of 
this affection, but with due regard to the great 
debility attending this disease. The great major- 
ity of cases will recover without any treatment ; 
and indeed many require no medical treatment, 
but a certain number will demand the greatest, 
care of the educated medical attendant. Upon 
prevention. Dr. Law adds : Many have attempted 
to ward.oif the disease by the use of tobacco, 
camphor, vinegar, tar, assafoeiida, etc., and others 
more rationally, by bromo-chloralum, carbolic 
acid, permanganate of potash, sulphurous acid, and 
the hyposulphites, but in no case with permanent 
success. With a contagium like that at present 
under doj^sideration, so easily diffused through 
the atmosphere, absolute prevention will always 
be diflicult, though not necessarily impossible. 
With a. disease, too, the tendency of which is 
almost invariably to a favorable termination, it 
is scarcely politic to shut up an animal for a month 
in a disinfected atmosphere, until the disease has 
subsided, with the probability before us that he 
would still contract the disease from the rem- 
nants of the poison when exposed at the end of 
this period. Thorough cleanliness and disinfec- 
tants are to be highly commended,, not with the 
view of absolutely preventing the disease, but 
rather with intent to retard and moderate it. 
The comparatively ■ non-volatile disinfectants, 
such a^ permanganate of potash, chloride of lime, 
bromo-chloralum, and carbolic acid, may -be 
used for the solid structures of the stable, drains, 
manure, and the like, while sulphurous acid is 
above all to be commended for disinfection of the 
air. '^is agent, when used frequently and in 
staall amount, so as to be non-irritating, has the 
double advantage of eoothing and giving tone 
to the diseased mucous membrane, and of destroy- 
ing organic germs, including perhaps the mor- 
bific elements in the respiratory organs. 

INFUNDIBULIFOBM. Shaped like a fun- 
nel. 

INFUSION. A liquor obtained by macerating 
herbs, etc. , in hot or cold water. » 

INFUSORIA. The minute animalcules of 
infusions and stagnant waters; some possess a 
mineral casing; and the remains of innumerable 
myriads are found in rocks, such as tripoli, 
. hence termed infusorial, or infusory rocks or 
formations. ' 

INGLUTIE8. The crop of birds. 

INGrUINAL, Connected with the groin 
^ingiien.) 

INK. To make black ink of the best quality, 
take twelve parts of gall-nuts, five of green vit- 
riol, and five of gum ; the galls are to be well 



pounded and boiled, and the other ingi-edients. 
afterward added ; one gallon of water is used for 
every pound of galls. Oak bark, logwood, and 
other substances are often used in place of the 
galls; the quantity must be two or three times 
greater. The indelible ink, for iftarking linen, 
is a solution of nitrate of silver, (lunar caustic). 
It is used with a clean pen on a place previously- 
soaked with a little salt; the marking is to be 
exposed to light to blacken. It is removable by 
chlorine and ammonia. 

INJECTIONS, TO (SITE. Injections are a 
favorite mode of administerina; medicines 1^ ani- 
mals, particularly to assist the action of medi- 
cines given by the mouth. If these are to be 
retained and absorbed, the horse or ox should 
not have more than two pints, but when the ob- 
ject is to produce evacuation, two and even three 
quarts are used. The use of injections will often 
supersede the necessity of medicines at the mouth, 
and weak solutions of permanganate of potash, 
or weak sulphurous acid", are often useful for 
washing the yagina after parturition, as a means- 
of mild disinfection. Injections are also valu- 
able as a means of introducing sedativesfeto the 
lower bowels, and for removing pin. or thread ' 
worms. As a rule the barrel syringe is used. It 
is, however, much better to pump the liquid in 
by means of a fountain syringe if one can be 
had. The same thing may be accomplished by 
placing the medicine in a vessel three or four feet 
above the animal, conducting the liquid into the 
rectum, by means of a rubber hose communi- 
cating with the reservoir. Any liquid medicine 
given by the mouth may be used as an injection; 
bu^-for assisting the action wf other medicines 
warm (tepid) soapsuds is generally used. 

INNER BARK. The liter of botanists, bass. 

INNOMINATUM BONE. . The bone of the 
buttock ; aitch, or adze bone. 

INOCULATION, The introduction under the 
skin of animals of a particular poison, fiuid, or 
virus, to produce a specific disease, as smallpox. 
Budding and the transfer of grass turfs are also 
called inoculation by farmers. * 

INORGANIC. Not organic or destructible 
by heat, as the ashes of plants, minerals, etc. 

INOSCULATION. The union of the extrem- 
ities of veins and arteries. 

INSECT. (See Entomology.) 

INSECTITOROUS. Birds, animals, or rep- 
tiles that prey on insects. 

INSERTION. In botany, the direction in 
which an organ, as the stamens, is attached to 
the part that sustains it. 

INSESSORES. Birds which perch on trees. 
p6rcli6rs 

INSOLATION. Scorched by the sun. 

INSPIRATION. In physiology, the act of 
inhaling air. 

_ INSTEP OF THE HORSE. The part of the 
hind leg reaching from the ham to the pastern 
joint. 

INSULATION. In electi-icity, surrounded by- 
non-conducting substances, as glass, resin. 

INTEGERRIMUS. With a perfect edge, or 
margin, in botany. 

INTEGRANT PARTS. The smallest parts 
of a body, by the union of which the mass is 
produced. 

. IN ! EGUMENT. A membranous covering^ or 
expansion. It is used in botany for the covering 
of seeds. ■ 
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INTERCELLULAR SPACES. In botany, 
the minute spaces existing between the' sides of 
cells. ■ Along tliese the movement of sap occurs 
in herbs and the lower plants. In some water 
plants they are large to assist natation. 

INTERFERENCE OP LIGHT. The effects 
produced by causing two pencils of light to be 
reflected or transmitted at very minute intervals 
or distances from each other, whereby they 
interfere and produce colors If the light be 
homogeneous they produce bright and black 
bands. 

INTERPERING. This is the cutting of one 
leg ankle generally by another foot. The mis- 
chief is occasioned by the foot on the ground 
being set too near the line of the passage of the 
other foot. The usual remedy is to throw the 
leg out of line by raising the inside of the shoe 
slightly. If properly performed, in the general- 
ity of cases, the animal will not cut, after a time, 
with an ordinary shoe, since it is more a habit 
than a disability. If all other means fail, the 
point of contact may be protected by a leather 
shield. The same nile will apply to speedy cut, 
and other habits of cutting the leg high up. 

INTERNODE. The space between two knots, 
leaves, or leaf buds, in stems. 

INTERVAL LANDS. Lands on the margins 
of rivers. Alluvial lands. 

INTESTINAL PETER IN SWINE. (See 
Hog Cholera.) 

INTESTINALIA. Worms inhabiting the 
interior of the bodies of animals. Entozoa. 
Those of the intestines are destroyed by purges 
and large doses (two ounces) of oil of turpentine . 

INTRADOS. The lower line or curve of an 
arch. 

INTRORSE. Turned inward. 

INTUSSUSCEPTION. The folding of one 
portion of the intestines into another. 

INULIN. A variety of starch. It is colored 
yellow by iodine. 

INUNDATION OP LANDS. Fields are 
sometimes covered with water in agriculture, 
especially ipeadows, and in the cultivation of 
Hce. The water is let in by sluices, and allowed 
to remain for several days or weeks, and, in 
meadows, during the whole winter. It kiUs 
those weeds which are not aquatic, serves to 
manure the soil, and, in the case of meadows, 
advances 4he grass by some weeks, the water 
protecting it from frost. The lands should be 
well drained, or ou a porous soil; otherwise the 
water, sinking, will stagnate, and become injuri- 
ous; it should be perfectly let out by numerous 
drains. By this practice, meadows have been 
rendered fertile without other manm-e for ages. 
The sediment deposited is sometimes called warp, 
and the inundation warping. The inundation 
> of land by freshets, always causes renewed fer- 
tility. Those bottom and intervale lands, sub- 
ject to periodic overflow, are the most perma- 
nently fertile in the country, bringing crops year 
after year, and generation after generation, with- 
out manure. Unfortunately some of these, as 
the great bottom lands along the Mississippi and 
Missouri, can not easily be protected from extra- 
ordinary floods, and hence great damage, com- 
pl rite destruction to crops, and even loss of life to 
tlie inhabitants as well as to live stock, some- 
times occurs. The great floods of the Mississippi 
are not soon forgotten, and that of 1881, extend- 
ing, as it did, the whole length of the valley, from 
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St. Paul to the Gulf of Mexico, intensified, as it 
was by the inundations along the length of the 
Missouri, (the first severe one since the settle- 
ment of the upper Missouri valley,) entailing vast 
loss of property in crops, live stock, and even 
human life, will long be remembered, and should 
cause energetic steps to be at once taken to pre- 
vent it in future— a difficult problem but one by 
no means insurmountable. 

INVENTION IN AGRICULTURAL ART. 
Invention in the processes simplifying agricul- 
tural labor and art have scarcely kept pace with 
those applicable to manufactures. Nevertheless, 
within the last ten years, such notable improve- 
ment in the adaptation of machinery to agricul- 
ture has been made, that scarcely any farm labor 
need now be done by the direct application of 
manual labor. Even the pitching of hay by 
horse power is now fairly accomplished, thus 
taking off one of the most severe forms of labor 
with which the farmer has to deal. Wheel imple- 
ments are now universally used in the place of the 
hoe in cultivating the kitchen garden, and in 
extensive market gardening the application of 
gang seeders and cultivators have been success- 
fully used; one used by the writer, having been 
capable of cleaning twelve acres per day, with, 
three men and three horses, covering eighty 
inches of surface at every passage over the field. 
The modern mower, tedder, hay rake, loader, 
and stacker, leaves little to be desired in hay 
making. The grain fields are plowed with gang 
plows, seeded by means of drilling machmes, 
and cut, gaveled and bound by one operation of 
the modern harvester. Corn land in the West 
may be well prepared and cultivated at an out- 
lay of less than the labor of a man and team 
working less than one and a half days per acre, 
leaving the field ready for the buskers. Roads 
are graded by machineiy at the rate of & quarter 
of a mile per day, ditches are dug, and even tile 
laid by machinery. The threshing and cleaning 
of grain, and in fact all the principal labors of 
the farm are now so simplified, that what was 
once the most exacting drudgery is now not any 
more laborious than other industries. In dairy- 
ing, invention seems to have been at fault in one 
respect. A perfect and practicable cow-milking 
machine has not yet been invented. A number 
have worked measurably well, but can not be 
relied on for constant use. Chemistry, however, 
has come nobly to the help of the dairyman, and 
in connection with modern apparatus for setting 
milk, making butter and cheese, has placed the 
dairyman now on an equality with other Ijranches 
of husbandry. 

INVERTEBRATE ANIMALS. Animali 
without an internal skeleton or back bone (ver- 
tebral column), such as crabs (crustacean:), 
insects (articidata), or shell fish {moUuscans),fi\.c. 

INVOLUCEL, INVOLUCELLUM. A small 
or partial involucrum surrounding the secondary 
umbels, etc. 

INVOLUCRUM. A collection of bracts at the 
union of several flower stems. A covering of 
the fructification of ferns and equisetums. In 
anatomy, a name for the membrane covering the 
heart (pericardium). 

IODINE. A body, of a black color. It 
closely resembles chlorine in its chemical char- 
acters ; is not found in inland plants, but only in, 
sea-weeds, and such as grow in salt marshes. 
It combines directly with metals, forming iodides. 
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With hydrogen, it forms hydriodic acid; with 
oxygen, it forms iodic acid. Iodine, as well as 
most of its compounds, is poisonous. 

lOLITE. A darlc blue mineral, massive, and 
•crystallized in six or twelve sided prisms; found 
iimbedded in primary rocks. 

IPECACUANHA. Oephmlis ipecacuanha. A 
shrubby plant, of the natural family Oincho- 
niacecB, the root of which is used as an emetic. 
It is a native of tropical America. In twenty- 
igrain doses it is emetic; but in smaller quan- 
itities, expectorant. 

IPOM:.EA. A genus of plants resembling 
the convolvulus. 

IRIDESCENT. Exhibiting bright colors by 
reflection. 

IRIS. There are many species, some tender, 
requiring green house culture, and others hardy 
/propagated either from seed or by division. 
: They are chiefly bulbous roots. The well known 
orris root. Iris Ploreniind, belongs to this family 
and besides, the well knowu value of the root, is 
brilliant in its bloom, and noted for the graceful 
curve of its petals. The familiar varieties of 
Flower-de-Luce of the gardens are irises. The 
name is from the Greek signifying the rainbow 
'.deified, anciently applied on account of the rich 
^and various colors of its blossoms. In anatomy, 
(the colored membrane of the eye which sur- 
irounds the pupil, and, by its contraction or dila- 
tion, regulates the amoimt of light entering. 

IRISATED. Exhibiting the prismatic or 
rainbow colors. _ 

IRON. A ductile metal, susceptible of taking 
a high polish. By exposure to damp air, it 
absorbs oxygen, becoming rust. Its ores are 
very numerous. Few soils are destitute of some 
admixture. The aishes of plants are also furn- 
ished with a small quantity. Cast iron con- 
tains impuritie*9, which are removed, to a great 
extent, in wrought iron. The former is brittle, 
harder, and lasts longer when exposed than 
wrought iron, which is ductile, soft, malleable, 
fl,nd fibrous. Steel is a compound of carbon and 
iron, remarkable for its elasticity and hardness. 
Iron combines, also, with sulphur and halogen 
bodies. This is the black oxide, and exists in 
green vitriol and the proto-salts of iron, serving 
a,s a base. The peroxide is the common red or 
brown oxide; it is also a base, producing the 
persalts of iron. Iron is readily dissolved by 
B,cid^s, being first oxidized, and then uniting 
with the acid. The salts of the protoxide are, 
for the most part, instable, changing to perox- 
I ides whftn exposed to moist air. Iron is dis-_ 
covered in solution by an infusion of gall-nuts, ' 
which, sooner or later, produce a black color 
(ink). If the color arises immediately, the per- 
oxide is present; if tlie mixture requires stirring 
and exposure to air, the protoxide is present. 
Many of the compounds of iron are of interest to 
the farmer. The protosulphate (copperas) is 
much used in dyeing, in making ink, and as an 
emetic. It is added to urine and fluid manures, 
to fix their ammonia, vyhich it converts into a 
sulphate. It is also powerfully disinfecting, 
removing bad smells. This body is sometimes 
present in marshy and peaty soils, and makes 
them barren; they are recovered by liming. 
The pyrolignate of iron (persalt) is used in dye- 
ing and the preservation of timber. The muriate 
has the same properties, and is also a medicine. 
Prussian Blue is a sesquifen'ocyanide of iron. 



IRON PYRITES. Native sulphuret of iron; 
it forms a mineral often crystallized, of a golden 
color. Its presence in soils produces barrenness, 
which is rectifled.by liming; it is the origin of 
most of the sulphur springs. Water flowing 
over the pyrites decomposes it in part, and 
becomes tainted with sulphuretted hydrogen. 

IRON WOOD. (See Hornbeam.) 

IRRADIATION. The brightness that sur- 
rounds luminous objects, and increases their 
apparent size. 

IRRIGrATION. In warm climates, where 
at certain seasons there is no rain, artificial 
watering must be adopted. Hence it became 
one of the first supplementary arts practiced in 
agriculture among the ancients, especially in 
Egypt. The appliances were crude, and the 
manual labor connected with it excessive; but 
in those early days the common people were 
slaves,j their labor costing their masters merely 
the coarse food eaten, and the scanty clothing 
supplied. ' Modern intelligence has reduced irri- 
gation to a science, wherever Europeans have 
penetrated, but in- some Oriental countries 
nearly the same means are now employed as in 
.ancient times. In irrigating the soil, the stagna- 
tion and evaporation of the water applied is to 
be guarded against. It would create as great an 
evil as drought. The circulation of the water is 
necessary. Hence, the more porous the soil, and 
especially the subsoil, the greater the vigor of 
the irrigated vegetation. Hence two principles 
have been established in irrigation. A sufficient 
supply of water during every period of .the 
growth of the crop, and never to allow it to 
remain at rest on the land. In the cultivation 
of rice an exception is made. One of the objects 
of water here is to kill weeds. It is simply 
inundating the soil, and is called warping. Irri- 
gation is the supplying of plants and the soil 
with water, either by showering, or by con- 
ducting the water over the land by means of 
artificial channels. In the United States the 
irrigation of water meadows has been practiced 
in some of the Eastern States. In the rice grow- 
ing regions of the South, flooding is practiced, 
and in cranberry cultivation the same means 
must be available to secure the best results. In 
California, Utah, and Colorado, extensive 
systems of irrigation, involving the outlay of 
large capital, is common, and vrtth . the best 
results. In fact, in California, lixigation is con- 
sidered essential in the reclamation of the swamp 
lands of the State, and that it would be of com- 
paratively little use to reclaim from overflow the 
swamp-lands of the Sacramento or San Joaquin 
Valleys without providing at the same time an 
efficient system of canals and ditches for irri- 
gating them during seasons of drought. The 
lowlands have an advantage in retaining their 
moisture to a later period in the season than the 
uplands; but experience shows that their pro- 
ductiveness is materially affected by drought, 
and that no reclamation is perfect which does 
not include the means of irrigation. The Com- 
mission appointed some years ago by the general 
government for the examination of certain lands 
and rivers in California with reference to irriga- 
tion, in their report say, the first point in a sys- 
tem of irrigation is to raise the surface of the 
water in the river to a level which will enable it 
to flow freely over the highest ground to be irri- 
gated. This is usually done by & dam; but in 
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the construction of dams, a great many mechani- 
cal, hydrostatic, and hydraulic principles must 
be applied under a great variety of circum- 
stances. In the Old World, it is said, it is diffi 
cult to find two dams resembling each other. 
The size, alignment, and construction of the 
main canals constitute another branch of hy- 
draulic engineering. The quantity of land to 
be irrigated, the nature of the soil, the minimum 
rain-fall, the kind of cultivation to be applied, 
and other considerations must be embraced in 
the programme of construction. The subordin- 
ate channels which are to convey the water down 
to the plow-furrows require the application of 
scientific principles. The following statement 
will show the methods which the commission 
considered practicable and suited to the peculiar 
features of the Great Valley. These methods 
are based on results of imgation systems in the 
Old World. This account is taken from the 
works of San Joaquin and King's River Canal. 
The main canal has a slope of one foot per mile, 
the ground sloping at the rate of eight feet per 
mile. Water is not taken Immediately from the 
main canals to the irrigated ground, but to the 
primary ditches, which follow the highest part 
of the ground and are about a mile apart. The 
section is partly in excavation, and partly in 
embankment. As a general rule water should 
not be taken from primary ditches, but througti 
secondary ditches. Each secondary ditch irri- 
gates the land between it and the next one below 
it, embracing s^bout eighty acres. The land is 
subdivided, first, by plow-furrows, forty yards 
apart, parallel to the primary ditches. It is 
again divided by cross-furrows, called checks, 
fifty yards apart and parallel to the primary 
ditches. By closing the gate at the mid.- 
dle of the ditch, all its contents are dis- 
charged into the ten furrows above, through 
little gates at the head of each. The first check- 
furrow will arrest the flow and cause it to spread 
over the strip between it and the secondary 
ditch. When this is sufficiently irrigated, the 
check-furrow may be opened with the hoe, and 
the water will then overflow the second strip ; 
and the process may be continued till the first 
forty acres are irrigated. Theh close the small 
gates and open the gate in the secondarj ditch, 
and in like manner irrigate the lower forty acres. 
As the ground slopes from the secondary ditches 
at the rate of eight feet per mile, the level of each 
check-furrow will be 3.7 inches below its prede- 
cessor. There will then be an inequality of 
depth of water at different points of a strip 
between the two furrows, but in porous soils 
there is a compensation in the percolation of the 
water in the check-furrows to the land just below 
them. In impervious soils, or in irrigation for 
alfalfa, or permanent pastures, the furrows and 
check-furrows must be more numerous. The 
surplus water is caught in catch-drains for irri- 

fating land still further down the system. 
'he irrigation of lands should not be undertaken 
except under due consideration. Irrigation is 
costly. It is not a current annual account 
simply, but an outlay to start with, that must be 
made as a permanent investment. The annual 
outlay is also considerable, amounting often to 
five dfollars per acre. When hand labor is scarce 
and high this must be taken into account. Sub- 
terranean irrigation by means of drain pipes has 
been practiced in California. The plan has long 



been known in England, but in that moist 
climate is not recognized as of value. Warping, 
allowing the water to back over land, is used 
when there is tide water, and quickly produces 
results. In irrigation, sand and porous land 
receives the greatest benefit from irrigation; 
clay soils are least benefited, since they per- 
colate water slowly, and one of the effects 
of irrigation is constantly to compact and harden 
the soil. Hence, cultivafion should always fol- 
low irrigation between waterings, as soon as the 
soil becomes dry enough. Indeed, this is one of 
the best known means of conserving the water 
of irrigation by preventing undue evaporation, 
and in irrigation, the greater the descent and the 
quicker the flooding, the greater the benefit. It 
is also essential, that means be provided to secure 
the escape of superabundant water quickly, once 
the soil is saturated, since, as before stated, 
once water has done its work, stagnation is 
injiu-ious. The history of irrigation and its 
advantages have been summed up as follows: 
The art of producing large, crops by means of 
artificial supplies of water, has been practiced 
from remote ages in the warm countries of the 
world. It was used by the aborigines of 
America, by the Incas, the inhabitants of Mex- 
ico, extensively practiced by the Egyptians, the 
Romans, and at the present day in France and 
Germany. The Hindoos make no attempt at 
cultivation without artificial irrigation. The. 
rivers of Italy are made subservient to agricul- 
tural wants wherever it is practicable. Arthur 
Young gives an account of an hour's run of 
water through a gutter, near Turin, which 
produced, in 1778, 1,500 livres. The rent of 
irrigated lands in Italy is much larger than upon 
land not watered. Moses, in speaking to the 
Israelites in the wilderness, said: The land 
whither thou goest in to possess it, is not as the 
land of Egypt, whence ye came out, where thou 
sowedst thy seed, and wateredst with thy foot, 
as a garden of herbs. Here the lawgiver 
alludes to the machines that were used in Egypt, 
which they worked with their feet, for raising 
water. Virgil tells how to bring down the 
waters of a rivulet upon the sown corn, and when 
suffering from heat, to convey the vivifying 
liquid from the crown of the declivity, in chan- 
nels, to the roots of the plants. Columella, 
Pliny, Cato, Varro, etc., all dwell upon the 
importance of irrigation. It is found profitable 
in England to irrigate plantations of willows 
and other semi-aquatic trees upon dry soils. 
The efficiency of irrigation is dependent upon 
many considerations; one of the principal is the 
nature of the subsoil. When it is a tenacious 
clay, the preparation consists in suitable under- 
draining, that would be useless where the sub- 
soil is sand or open gravel. Some waters are 
Injurious. Certain salts of iron are known to be 
unfavorable to vegetation. Waters issuing from 
factories impregnated with animal and vegetable 
substances, such as the waters of distilleries, brew- 
eries, slaughter-houses, etc., are highly fertilizing; 
others issuing from chemical establishments, 
calico printing factories, are injurious. Salt 
water in small quantities may be found useful 
upon certain plants, such as the grasses, aspara- 
gus, etc., while they are positively injurious to 
such plants as rice. The salt marshes of France 
are known to produce a superior quality of 
mutton, which commands a high price, and is 
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known in the French market under the name of 
pres salfi. Waters impregnated with carbonate 
and sulphate of lime are very fertilizing. In 
certain parts of Germany, a weak solution of 
sulphuric acid has been employed for irrigating 
grass lands with great advantage. Those which 
hold in suspension mud and other detritus, are 
highly useful, particularly on sandy soils; the 
fine mud settles in the pores, and gives consis- 
tency, but any soil would be benefited by water 
holding mud in suspension, and that, of course, 
in proportion to the amount of organic and 
saline matter in the mud. Sir Hump&ey Davy 
thought that the protection of grasses from frost 
during the winter season was of great impor- 
tance, for a meadow irrigated in winter is pre- 
served from sudden alternations, and, from the 
effect of the roots being thrown out of the 
ground by alternate freezings and thawings. 
The water immediately in contact with the roots 
of the grass is rarely below 40° Pahr. In the 
month of March, in a meadow near Hungerf ord, 
the air was, at seven o'clock, a. m., at 29°. The 
water was frozen above the grass, and the tem- 
perature of the soil below the water in which 
the roots were growing was 43°. While the 
temperature is thus prevented from falling dur- 
ing the winter, it is kept cool during the 
summer. Irrigation supposes water in motion; 
if it be allowed to stand and stagnate, its efl;ects 
would destroy the objects sought to be accom- 
plished. Instead of fine grasses we would have 
a growth of carices, junci, and other coarse 
plants of no value. Sir John Sinclair says that 
the advantages of meadow irrigation are chiefly 
as follows: With the exception of warping, it is 
by far the easiest, cheapest, and most certain 
mode of improving poor land, particularly if it 
is of a dry and gravelly nature. Land once 
improved by irrigation, is put into a state of 
perpetual fertility, without any occasion for 
manure or trouble of weeding or any other 
material expense. It becomes so productive as 
to yield the largest bulk of hay, besides abun- 
dance of the very best support for ewes and 
lambs in the spring, and for cows and other 
cattle in the autumn of every year. In favor- 
able situations, it produces very early grass in 
the spring, when it is doubly valuable. Not 
only is the land thus rendered fertile without 
having any occasion for manure, but it produces 
large amounts of food for animals, which is con- 
verted into manure, to be used on other lands, 
thus augmenting, in a compound proportion, 
that great source of fertility. The subject of 
irrigation is one of immense importance, in a dry, 
arid climate, such as characterizes portions of the 
western plains particularly. It is paramount, 
and may be employed throughout the continent 
with advantages greater than any other agricul- 
tural application. It is an important art of 
itself, and one that requires special acquirements 
for its adaptation. The direct action of the fer- 
tilizmg constituents of water are not the only 
influences which that substance exerts upon our 
fields and growing crops. Its simple percolation 
through a soil has an important influence, by 
displacing gases and thus creating circula- 
tion of air and bringing a fresh supply of ameli- 
orating agents. It is not necessary in this 
article that we go into details of the various 
systems of doing work in the articles treated. 
These must be sought in Works written especi- 



ally therefor, giving in detail the minutiBB. There- 
are, however, many things to be considered 
before entering upon the work. First, the con- 
figuration of the land to know if it is adapted to 
imgallon, second, the water supply, to be sure 
that there is enough for every contingency. 
Then the nature of the soil, the character of thfr 
climate, and the nature of the subsoil must be 
taken into account. For instance, the greater 
the capacity of the soil for absorbing water, the 
longer it will retain it, so that a soil containing 
but a small amount of sand or gravel will not. 
need irrigation nearly so often as one cojmposed 
largely of sand; and yet the best results in irri- 
gation, are reached, when water is abundant, ia 
porous soils and subsoUs, and for reasons hereto- 
fore stated. To give some idea of the water 
required per acre, it may be stated that a stream, 
of water one inch wide and one inch deep flow- 
ing four miles an hour will cover an acre one 
inch deep in twenty-four hours. Hence, thia 
would only suffice for seven acres to furnish an 
amount » equal to the average annual rain fall 
which is fifty-two inches a year. In the irriga- 
tion of gardens recourse is often had to the com- 
mon watering cart. This may do as a make- 
shift in times of drought, to keep special crops- 
along until rain falls; no man would be foolish 
enough to depend upon this means in an arid 
climate. The only means here presented, where 
the water of natural streams can not be carried, 
over the ground is by means of steam or wmd 
power, and a system of underground pipes may 
thus be supplied, from a tank elevated twelve or 
fourteen feet, that will irrigate whatever the 
water supply will afford'. Thus, with a tank 
holding 400 barrels, we havk had a full water 
supply for 1,100 hot bed sash, besides affording' 
all the water required at the house, barns, and 
wash-houses, no inconsiderable amount in a large- 
market garden. A round tank, twelve feet deep' 
and fifteen feet across will hold 15,000 gallons, 
and a square one sixteen feet across, and ten feet 
deep will contain nearly 20,000 gallons. Thus, 
such a tank if the water supply is sufficient to- 
replenish it once a day, will furnish an inch a 
day over an acre of land. In times of extreme 
drought this supply will irrigate from five to seven 
acres of land. Tlius the land may be irrigated 
hj surface pipes discharging over the beds, in 
jets or it may be carried in open channels but at 
a waste of water. 

ISOMORPHISM, ISOMORPHOUS. Having: 
the same crystalline form; this is associated with 
the same number of atoms, but of unlike ele- 
ments, and also with similar properties. Alum 
consists of sulphuric acid, alumina, and potash;; 
but either of these bodies may be replaced by 
certain other isomorphous bodies; the sulphuric- 
acid by the selenic, chromic, or manganic acids;, 
the last two of tiese produce a difference of 
color in the crystal, but little else. The alumina 
may be replaced by peroxide of iron, sesquioxide 
of manganese, or sesquioxide of chromium; and 
the potash, by soda or hydrated ammonia. Thus, 
the alum may have none of its primary constitu- 
ents, but isomorphous atoms of tlje same number.. 
Isomorphism, or the study of these changes is of 
importance in agriculture, for it is found that 
the same substitution takes place in organic 
bodies. This is not, however, a matter of indif- 
ference; for the presence of soda in grapes, 
instead of potash, deteriorates their flavor; lime 



JASMINE 



533 



JAUNDICE 



in the place of potash, in tobacco, injures its 
■excellence ; and lime or potash in place of soda, 
in onions and asparagus, is injurious to their 
mildness' The limit of isomorphous substitution 
is a chemical inquiry. (See Isomorphous 
Oroups) 

ISOMORPHOUS GROUPS. Potash, soda, 
liydrated ammonia, hydrate of lime. Of this 
^oup soda only replaces potash in cerealia; 
but lime, ammonia (or organic alkalies), can 
leplace potash or soda in plants that do not 
require soluble silicates, as tobacco, potatoes, 
•etc. Sulphuric acid is replaced by the telluric, 
«elenic, chromic, and manganic acids. Phos- 
phoric acid is isomorphous with the arsenic acid, 
but seldom found in soils. Iron, as the peroxide 
is isomorphous with alumina, oxide of chrome, 
.and sesquioxide of manganese. These substi- 
tutions, although of no apparent moment, are 
■continually occurring in plants. 

ISOPTRE. A silicious mineral resembling 
•obsidian, found in granite, basalt, and primary 
rocks. 

ISOSCELES. A name given to an angle two 
t)f whose sides are equal. 

ISOTHKRMAL, Having the same average 
temperature. Geographical lines drawn over 
the surface of countries, and passing through 
places having the same average heat, are termed 
isothermal lines ; they are very irregular, in con- 
sequence of the occurrence of mountains and 
surfaces of water, which modify the tempera- 
ture. I he terms Isotheral and Isochimenal are 
-used ; the first, to designate a line showipg the 
places having the same summer heat, and the 
last, those with the same mean winter tempera- 
ture. (See articles Heat and Meteorology.) 

ISSUES, TO PRODUCE. A rowel or seton 
is used to produce an issue as a counter-irritant. 
A rowel is a wound made through the skin and 
dntegmuents, which are kept open by a pledget 
•of tow, lint or other substance smeared with an 
iiTitant dressing. They can not be recom- 
mended. A seton is a strip of leather passed 
through a fold of the skin, and answers every 
purpose. These again can hardly be recommended, 
«nles8 in very exceptional cases. (See Seton.) 



ITALIAN RYE GRASS. Lolium perenne. 
(See Grasses.) 

ITCH. Mange, scab, and itch, often prevalent 
in sheep and dogs, is produced by a minute 
insect {acarus) burrowing under the skin, and is 
highly contagious, since it may be left wherever 
the animal rubs itself to relieve itself of its 
misery. In hogs, mange is produced by the 
presence of an insect (Sarcoptea suis) which is 
transmissible to man. Scab in sheep is produced 
by a dermatocoptes, or itch insect, of which the 
horse, cattle and sheep each has its peculiar spe- 
cies. (See Scab, and Lice.) 

lULUS. The generic name of the gaily 
worm; insects with numerous feet, (myria- 



IVORY. The compact bony structure of the 
tusks of elephants; it contains sixty -six per cent, 
bone earth, and twenty-four gelatine. Ivory has 
long been a valuable article of export from Asia 
and Africa, but now its use is largely superseded. 

IVORY BLACK. Bone black. 

IVY. The term ivy is applied to a variety of 
climbing plants. The English ivy, Hedera, is 
probably the only genus to which the name is 
properly employed. There are two species, and 
a number of varieties. The Irish ivy, H. coma^ 
iHenm, like the English ivy, is a fast growing 
climber, but can not be said to be suited to our 
dry climate, even when it will survive the win- 
ter The Virginia creeper, Ampelopsis quinque- 
^olia, is called American ivy. The poison oak, 
EliH« toxicodendron, is generally known as poi- 
son ivy. It is often mistaken for ampelopsis, the 
Virginia creeper. The poison ivy has its leaves 
in threes, the Virginia creeper in fives. It is 
also more robust. The climbing bittersweet, 
Celastrus scandens, is also called ivy. The so- 
called German ivy, is Senecio scandens, deserv- 
edly popular as an ornamental plant, on account 
of its rapid growth and freedom from insects. 
The so-called Coliseum ivy, is Sinaria cyniba- 
laria, a species of snap dragon. Among the real 
ivies that are ornamental may be mentioned 
Hedera digitata or hand-shaped ivy, from its 
palmate leaves, and the Golden ivy, whose 
young leaves are golden yellow. 



JACK. A general name given to engines for 
raising heavy weights. 

JACOB'S STAFF. The cross staff used by 
eurveyors in measuring heights and distances. 

JALAP. The root of the Ipomcm jalapa, a 
■convolvulaceous, Mexican plant, has a perennial 
root, or tuber. It is a powerful purge, the dose 
ibeing ten to twenty grains for a man. 

JAMAICA PEPPER. MyrtuBpirmnta. All- 
spice, the produce of an evergreen tree of tropi- 
■cal America. The berries are warm and aro- 
matic. 

JAMBS. The sides, or post of any aperture, 
•or door which bears the cross piece on which 
.the weight of the wall rests. 
/ JAMESTOWN WEED. Datura stramonium. 
A poisonous weed. (See Stramonium.) 

JASMINE. Jasminum. A family of climb- 
ing plants, in great esteem for their elegant 
foliage and fragrant flowers, blooming in the 
latter part of winter in the green-house or con- 



servatory. Among the desirable varieties are 
the Catalonian jasmine, the odorous yellow- 
flowered jasmine, the white-flowered multi- 
florum, and nudiflorum with yellow flowers. 
There are over thirty species, including hardy, 
green-house, and hot-house climbers. 

JASPER. An ornamental and colored sili- 
cious mineral. / 

JATROPA. A genus of euphorbiaceous, trop- 
ical plants, of which the J. manihot yields a root 
from which cassava is extracted; J. curcas has 
purging seeds resembling castor oil seeds. 

JAUNDICE. Congestion and inflammation 
of the liver, called Hepatitis, results in what is 
called the Yellows or Jaundice . The eyes assume 
a more or less yellow tinge; the bowels are con- 
stipated; the animal is feverish, and there is a 
general debilitated and feverish appearance. 
The animal must first be brought into condition 
by gentle exercise and plain, nutritious, laxative 
food. Grass is best. If absolutely necessary to 
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arouse the liver with mercurials, thirty grains 
of calomel, one drachm powdered aloes, two 
drachms soap, and four drachms powdered 
rhubarb, made into a ball with syrup, and given 
once or twice a day until an operation is had, 
may be used. This may be followed by a ball 
every day of one ounce of Peruvian bark and 
one drachm powdered nux Vomica, mixed with 
linseed meal and syrup. Generally, however, 
saline mixtures are good. Take one pound each 
of Epsom salts, glauber salts and common salt; 
add one ounce essence of ginger, and mix in a 
gallon of warm water, and give a pint a day 
■until the animal (horse or ox) is gently but fairly 
purged. Calomel should not be given to cattle. 
JAY or BLUE JAY. Moose bird. The Jay is 
one of our most common and noxious birds, if for 
HO other reason than its habit of destroying the 




JUNIPEBUS VENUSTA. 

young of other small birds while in the nest. The 
Canada Jay or Moose bird has been known to 
destroy the young from the nests of four pair of 
snow birds, Junco hyemalia, (sixteen in all) in a 
single half day. The Canada Jay, Perisoreus 
Canadensis, inhabits the northern portions of 
New England and Canada. The Blue Jay, 
corims cristatus, is too well known to need 
description. It has no more good qualities than 
its Canada relation to recommend it, and the 



same bad habit of eating eggs and young of smaU 
birds. Of the two birds belonging to the family 
cormdm, the crow deserves the protection of man 
far more than the Blue Jay. Prince Maximil- 
ian's Jay is a native of the Eocky Mountains 
and West, and is said to live principally on frogs, 
lizards and other reptiles. The Mexican and 
Beechy's Jay inhabits California and Texas. In 
the West and Northwest are also found the 
Ultramarine Jay and Steller's Jay, and in thfr 
South the Florida Jay. It is an open question 
as to whether the Jay is or is not beneficial to 
the farmer. In the summer he feeds upon 
pretty much every animal food he can find. In 
winter on grain. It is a noisy, quarrelsome bird 
and we incline to the opinion that it should be 
destroyed. 

JEJUNUM. The portion of the small intes- 
tines next the duodenum. 

JELLT. Gelatine with water; vegetable jelly, 

ig TJpntlTlP 

JERSEY RED SWINE. Of this breed, 
which has acquired very considerable celebrity 
in New Jersey, but which has not been largely 
disseminated, the committee thereon, of the 
National Swine Breeders' Association, says: 
The positive origin of this family of swine is 
unknown. They have been bred in portions of 
the State of New Jersey for upwards of fifty 
years, and with many farmers are considered to 
be a valuable variety. They are of large size, 
and capable of making a heavy growth, five- 
hundred and six hundred pounds weight being 
common. They are extensively bred in thfr 
middle and southern portions of New 
Jersey. In neighborhoods they were 
bred quite uniform, being of a dark red 
color, while in other sections they are 
more sandy and often patched with white. 
They are probably descended from the 
old importations of Berkshires, as there is 
no record of the Tamworth— the red hogs 
of England — ever having been brought 
into this country, nor is it likely, as the 
Tamworth were not considered a valu- 
able breed, and were confined to a limited 
breeding. The Reds resemble the old 
Berkshires in many respects, but are now 
much coarser than improved swine of 
this breed. : A good specimen of a Jersey 
Red should be red in color, with a snout 
of moderate length, large lop ears, small 
head in proportion to the size and length- 
of the body. They should be long in the 
body, standing high and rangy on their 
legs. Bone coarse, hairy tail and brush, 
and hair coarse, inclining to bristles oa 
the back. They are valuable on account 
of their size and strong constitutions, and 
capacity for growth. They are said tO' 
be not subject to mange, and undoubt- 
edljr are a most valuable hog for those 
sections where swine are expected to get 
their own living in the range, except at fattening 
time. Yet when swine are kept in a more arti- 
ficial manner the finer breeds are more highly 
prized. 

JERUSALEM ARTICHOKE. (See Arti- 
choke.) 

JET. A bituminous coal of fine texture, and 
taking a high polish. 

JETERUS. The yellows of plants. 

JOGGLED JOINTS. Joints of masonry or 
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wood, which are made by indenting the faces 
and fitting them together. 

JOGGLE PIECE. A truss post, whose 
shoulders and sockets receive the lower ends of 

flip ^tnil'i 

JOHN'S WORT. Plants of the genus Hyper- 
icum, especially H. perforatum, a common weed 
in meadows. Much prejudice exists against it, 
and being a perennial-rooted plant, it is not easy 
of extirpation. A kind of itch, and even inflam- 
mation of the stomach, are said to be produced 
by it in sheep, 'but salt is said to be a preven- 
tive, and the itch is treated with sulphur oint- 
ment. 

JOISTS. The timbers to which the flooring 
is nailed. 

JUBA. The mane, or crest of hair which 
runs along the back-bone of animals. 

JUDAS-TREE. An ornamental genus, (Cerais,) 
of trees, of which the O. . Oanademis, or red 
bud, is the only indigenous species. v 

JUGAL BONE. The cheek bone. 

JUGULAR VEINS. The veins running on 
the sides of the neck, which bring the blood from 
the head. The external jugular is that from 
which blood is taken in the horse. ' 

JUGULUM. The fore part of the neck in 
animals. 

JUJUBE. Zizyphus vulgaris. The fruit of 
this shrub or small tree is red, with a coriaceous 
skin, and of the size of a large olive; it is a native 
of Italy and Spain. Z. Jububa is the true 
Jujube tree. A syrup made from the dried 
fruit and mjxed with gum forms iuiube paste. 

JUNGERMANNIACE^. A natural family 
of acrogens, resembling mosses, and growing on 
the bark of trees, and in moist, shady places; 
the Hepaticm, or true liverworts. 

JUNIPER. Juniperua. This immense genus 
of evergreens comprises varieties from creepers 
and trailers to the largest trees of the forest, and 
are found in every portion of the earth, from the 
Torrid zone to the Arctic circle. Some species 
are valued for their lumber, others for the valu- 
able resins, and others again for the fruit used In 
flavoring liquors, and in medicine. Among the 
true junipers are the common juniper, J. com- 
munia, a low, trailiug shrub, the fruit of which 
is used for flavoring gin, and the oil is used in 
medicine. The Irish juniper is one of the 
most beautiful varieties of the common juniper. 
Erect in habit, dense and compact in growlfc, it 
may be used where formal growth is desired. The 
Swedish juniper is more hardy than the previous 
variety. It is light yellowish-green in its foliage, 
ilpright in gipwth, and, seldom seen more than 
ten to eighteen feet high, though trees fifty feet 
in height are said to be found in the forest of 
Fontainbleau, France. The weeping juniper, 
J. rigida, is another beautiful species, a native 
of the mountains of China ^nd Japan. It is not 
hardy in the West, but where it will stand it is 
fine grafted into the common red cedar of the 
country. The red cedar, Juniperus Virgmiana, is 
found in the United States from the Gulf of 
Mexico to the northern boundary on the great 
lakes. Its height is seldom more than forty to 
filty feet, and with age becomes veiy striking. 
It is most valuable in its timber, being valued 
for its lasting qualities and the odor of the wood. 
One of the more ornamental forms of the Red 
cedar, Juniperus venusia, as illustrated on page 
534, is one of the many exquisite forms this 



genus of plants assumes. It is a rapid grower, 
hardy, erect in habit, of beautiful silvery foliage, 
and one of the most ornamental of the uprisht 
varieties. 

JUNIPER MOTH. In some sections of the 
country this insect (DapailHi rulilana) a late 
importation from Europe, has appeared, but has 
had but a hmited distribution. It is feared that, 
hke many other imported insects, it may find a 
congenial home. While it is probable that it 
can never be exterminated, attention in carefully 
eradicating any noxious insects in the nursery 
stock before packing for shipment, would pre- 
vent their spreading to a great degree. The 
insect is single brooded, that is, produces but 
one generation in a season, hybernates at difier- 
ent stages of the larval development, and the 
chrysalides are found througliout the spring 
months. The worms appear in autumn, and 
should be destroyed, either by picking or by 
spraying the foliage theroughly with a solution 
of Paris Green or London Purple. The cut 




illustrates the Juniper Moth and larva : a shows 
manner of work of larva; 6, larva, dorsal view; 
c, chrysalis, dorsal view; d, moth, with expanded 
wings; the hair lines at the side show the natural 
size of the larva, chrysalis, and moth. The 
Entomologist of the Department of Agriculture, 
Washington, says the worm from birth webs 
the leaflets together, and lives within a more or 
less perfect silken tube, the tube being more 
complete around the hybemating individuals. 
The sprigs and branches affected present a more 
or less seared and brown appearance, so that a 
tree affected may be seen for a considerable dis- 
tance. The Irish and Swedish junipers are said 
to be the varieties most infested, but it is qmte 
probable that these varieties failing, they will 
then attack our indigenous varieties. 
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JUNIPERCS. The genua yielding tlie juni- 
per berries. It contains also the J. Sabina (savine), 
J. Virginiana (red cedar) and many others. 

JUTE. Jute is the fiber of two species of 
East India, plants, corchorus capsularis, and 0. 
olitorius, the latter sometimes called Jew's mallow. 
The first named is considered the most valuable. 
They are annuals, and grow to a height of from 
four to twelve feet. The jute of commerce 
is the fiber of the plant, which somewhat 
resembles hemp, but is much softer and finer. 
The butts of jute, for about nine inches, are 
used for paper making, and coarse fabrics; the 
finer and long stapled remainder is exported, 
while the short staple is manufactured into 
gunny cloth, of which gunny bags are made. 
Some idea of this great and growing industry 
may be formed from the fact that the export of 
jute from India reaches nearly 3,000,000 bales 
yearly, besides giving employment to an immense 
multitude in that couptry, men, women and 
children. The cultivation of jute has for years, 
attracted attention in the South, and it is to be 
hoped that the cultivation and preparation of the 
fiber may in the end prove successful, since, if so, 
it will add another important crop to those of 
the South, and enable the country to become 
independent in respect to a commodity for 
which vast sums are annually expended by us 
in foreign coutitries. In relation to the cultiva- 
tion of jute, the climate of Louisiana, Texas, and 
Florida has been found congenial to the plant, 
the chief difficulty in the successful following of 
the industry being the difficulty and cost of pre- 
paring the fiber, machinery not yet having been 
able to accomplish this successfully. A Boston 
merchant, Mr. N. G. Fuller, living in India, gives 
the following account of the cultivation in India : 
The quantity of jute fiber and seed produced to an 
acre depends greatly on the richness of the land. 
It is planted in Serajgunge, Naranigunge (Dacca) 
and other northeastern districts, where about 
four-fifths of the total crop is raised ; the product is 
Irom two thousand to three thousand pounds of 
jute on an average; in some cases, however, as 
much as four thousand pounds are produced. The 
yield of seed is about one thousand to one thou- 
sand two hundred pounds per acre. In places, say 
about fifty miles around Calcutta, the production 
of which is called dessee, or country jute, the 
yield is smaller, being only about six hundred to 
one thousand pounds of fiber, and more seed, say 
one thousand five hundred to one thousand six 
hundred pounds per acre ; but on rich, damp lands 
the pfbduct is almost as much as in the north- 
eastern provinces. The dessee description was 
used only for local consumption until about five 
years ago, when shipments of it to England began, 
and both the shipments and production of it are 
increasing every year. Jute is sown broadcast, 
and about twenty-two to twenty-eight pounds of 
seed is required to an acre. In the northeastern 
provinces it is planted in February and March, 
and is cut about the end of June and beginning 
of July. The dessee is sown in July and August 
and cut in August and September, On rich land 
it grows and ripens quicker. In the northeastern 
districts, when grown on rich soil, the diameter 
of the stalk at the bottom is from three-fourths 
of an inch to one and a quarter inches, and the 
length from seven to ten feet, and sometimes, 
but rarely, longer and thicker. The country jiite 
is from four to seven feet long and one-half to 



three-fourths of an inch in diameter. The plants 
are cut about three inches above the; ground, 
excepting dowrah, which is uprooted. The butts 
are cut at the time of baling the jute for export 
to Calcutta. When the stalks are cut they have 
a green bark, which, after going through cert^n 
processes, become fiber; the planters can not tell 
at the time of cutting the stalks whether any or 
how far from the bottom will be hard, The 
stalks are cut about a month before the seed 
ripens, and the poorer plants are generally let go 
to seed. Jute made of the plants producing seed 
is hard and barky; the unripe seed, cut with the 
stalks, is of no use. It grows best on rich, moist 
ground, but not on low ground. Castor-oil cake 
is the best for it, and next to that cow-manure, 
but the country planters, as the ground is natur- 
ally rich, use no manure whatever. An acre of 
cotton costs much more than an acre of jute. 
Jute and cotton do not interfere with each other 
in the least. Cotton grows in the northwestern 
provinces, central and- southern India, while 
jute is raised in Bengal. The little cotton that 
Bengal produces, and the little jute that the 
cotton districts produce, are of poor quality, and 
only used for local consumption. For the last 
few years jute has been encroaching on the lin- 
seed-crop, as the same ground is suitable for 
both. The best manner of cultivating this plant, 
in the South, is described as follows: To obtain 
good fiber-crops the land must be elevated, rich, 
moist, and well drained, as in India; t6 raise 
seed, low lands may be used, provided that 
favorable weather allows sowing and enables 
the growing plants to keep above the points of 
overflow. However, when the growth is fully 
started, water is not to be feared, so long as the 
tips remain above the surface of submeision. In 
the first case, jute is sown broadcast; in the 
second, in drills five feet apart. That interval is 
to facilitate the branching, and, at the same 
time, the destruction by plowing of the tall 
weeds which generally occupy low lands. In 
both methods the soil must be as well prepared 
as for ramie; plowed as deep as possible in 
January or February, then left exposed to 
atmospherical influences until the planting period. 
That period commences with April and tenni- 
nates with June, in monthly succession. To 
prepare for sowing a second plowing is required, 
and as fine a haiTowing as can be eflected. • The 
circular pulverizer, applied before the harrow, 
shortens the labor. Then the sowing for fiber- 
crop is performed with a broadcast sower. ■ The 
quantity of seed required for each acre is from 
twelve to fifteen pounds. That la amply suffi- 
cient, and if the Hindoos put more m their land, 
there must be some accountable reason for that 
excess. Either the condition of their seed or of 
their land is inferior to that of America, or they 
are singularly pronq to go to waste, ^e have 
repeatedly observed that, when the growth is 
thicker than what is allowed by the aforesaid 
quantum of seed, some natural destructive agent 
enters into the stand and thins the space to the 
limit demanded by the plant. This fact was 
verified in several spots of a jute plantation in 
Louisiana. Therefore no advantage at all can be 
derived from prodigality in sowing. The equal 
distributioii obtained by the inechanical sower 
may account also for the economical difference 
existing between us and the Hindoo planters, 
who, having no machinery whatever, do all their 
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work by hand. The ground being -well tilled 
and the seed properly sown, on wet days if 
possible, the jute is left alone like wheat. No 
•other care than that of drainage is necessary until 
maturity. The cost of that first operation can 
not exceed $4 per acre, if the material is adequate 
and the management judicious. That expense, 
of course, does not include the value of the seed, 
because, after the first outlay, planters will pro- 
vide themselves with it from the low lands, or 
from the weak spots of the plantation. In the 
bottoms, when we plant in drOls for seed, a sub- 
sequent plowing or two will be necessary in 'the 
intervals to neutralize the encroachments of 
grass. In Louisiana that labor is a necessity 
principally for the purpose of combating the tall 
weed called wild indigo, which occupies the low 
grounds. That tall weed, which is also fibrous, 
is the only vegetable that keeps pace in growth 
with jute; all other plants are distanced and 
smothered by the shade of the corchorus. In 
the field planted broadcast no parasite can resist 
the vigorous and absorbing influence of jute. 
Even the hardy and noxious gramineal plant, 
commonly called coco in Louisiana, is destroyed 
after two seasons of broadcast cultivation. 
Another peculiar advantage of jute planting is 
the antagonistic influence it exerts over insects, * 
especially the lepidoptera tribe which generates 
the caterpillar, r It having been stated in some 
reports of the Department of Agriculture that 
cotton-fields surrounded by jute-plantations were 
respected by the devouring worms, the director 
of the Ramie-Planting Association made special 
experiments to test the reported fact. Three 
different fields, planted with various sorts of 
cotton, were belted by jute. None of them were 
visited by the caterpillar, while the cotton of 
adjacent plantations was partly destroyed by the 
insect. That protection is attributed to the 
above-mentioned influence hostile to insects. It 
was observed that flies and butterflies kept away 
from jute-fields, especially at the blossoming 
period. The peculiar odor of the flower and the 
bitter exudation of the leaves seem to be strongly 
repulsive to them, if not poisonous. So impor- 
tant a fact deserves to be demonstrated once 
more on a larger scale. It would cost but little 
to plant belts of jute around the regular cotton^ 
plantations which have been heretofore invaded 
by these injurious insects. The best period for 
cutting good crops of jute is during the stage 
that precedes the blossoming, or, at least, the 
•seeding. The fiber is then fine, white, and 
strong. The monthly sowing graduates the 
maturing of the successive crops, which facili- 
tates labor. April planting can be harvested in 
July, May planting in August, and June plant- 
ing in September. Any late growth can be 
harvested in October, and even after, if no frost 
interferes. The plant stands green until frost 
dries it up ; but even then it can furnish a good 
material for paper. The cutting operation is 
done with a mower or a reaper. The albumen 
of the plant makes it easier to cut than dry 
wheat. The reaper gathering the stems, bundles 
are made and carried as fast as possible to the 
mill where the textile is rapidly separated as 
described in oui- notice on ramie. Then comes 
the rotting operation. As fast as the fiber is 
turned out by the decorticating machine it is 
plunged into large vats filled with pure water and 
left exposed to the heat of the atmosphere. 



Kept under at least one foot of water, the fila- 
ment is disintegrated by the dissolution of the 
fums or resins which united it in a sort of ribbon, 
'hat process of fermentation or rotting takes 
about a week in summer. With care and atten- 
tion to the proper degree of rotting the fiber 
comes out almost white, lustrous, and fine like 
fiax. The disintegration is known to be com- 
plete when the fiber assumes a pasty character. 
Then the rotted hanks are withdrawn, carefully • 
washed in clear water, and hung up to dry in 
the shade. Care must be taken that the filament 
be well covered with water during the ferment- 
ing period, because atmospherical agencies tend 
to communicate to it a brownish color. After a 
few days of good weather it is ready to be shaken 
and twisted for baling like other textiles. That 
new process of rotting the separated filament 
instead of whole stalks combines different profit- 
able results — the advantages of economy in labor, 
in value, and also in the integrity of product. 
Planters in the South should persevere in experi- 
menting with this crop. If it can be proved 
that the plant is adapted to the soil and climate, 
American ingenuity will soon invent machinery 
for preparing the fabric cheaply. Jute is the 
fourth in point of export, of the commodilies of 
India, only cotton, opium, and rice exceeding it 
in importance. The statistics of the develop- 
ment of the Jute culture in India are very 
suggestive. In 1862, India exported 10,000,000 
pounds of fiber and rope, and 300,000,000 
yards of gunny cloth. In 1863, Great Britain 
employed more than 30,000 spindles in spinning 
80,000,000 pounds of Indian jute. Some of the 
Indian factories are immense. There is an estab- 
lishment at Barnagpoor, near Calcutta, which 
employs more than 4,500 workmen and annu- 
ally manufactures more than 80,000,000 pounds 
of jute. In 1872, the total exportation of Indian 
jute was 700,000,000 pounds, of which Great 
Britain received upward of 395,000,000 pounds. 
In the same year more than 900,000 acres were 
devoted to the cultivation of jute in India; and 
in the thirteen provinces in which jute is princi- 
pally raised, out of a population of 15,725,000, 
more than 1,350,000 were wholly or partially 
engaged in this occupation. These figures con- 
clusively show the vast magnitude and impor- 
tance of this industry to India. \V hy should ,not 
American talent ancl enterprise make its success 
certain here. According to the Department of 
Agriculture reports, for 1876, jute is mixed with 
cotton, linen, and silk. It is a material part of 
twilled stair carpeting and low-priced broadcloth. 
In combination with other textiles, it imitates the 
gloss of Irish linen, the luster of French silk, the 
beauty of Turkish rugs, and the splendor of 
Axminster, Kidderminster,Brussels,andVenetian 
carpets. Single or mixed, it enters into the 
manufacture of a thousand articles of commerce. 
In 1872, there were in Dundee about one hundred 
jute mills, employing upward of 20,000 work- 
men, and manufacturing more than 180,000,000 
pounds of jute annually. In the same year, 
nearly 50,000,000 gunny bags— most of which 
were made in Dundee— were exported from 
Great Britain. Of the 300,000,000 pounds of 
jute that were manufactured in the United King- 
dom in 1876, 200,000,000 pounds were woven m 
the mills of Dundee.' The annual value of the 
flax, hemp, and jute manufactured in Dundee is 
now $15,000,000. Experiments in the culture 
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^of jute have been successfully tried in South 
'Carolina, Florida, Georgia, Louisiana, and Texsts. 
These trials conclusively established the fact 
that, wherever in the Southern States there is a 
hot, damp climate, and a moist soil oi sandy 
clay or alluvial mold, jute can be profitably 
raised. The plant matures in this country in 
about the same time that it does in India. The 
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April plantings were cut in July, and the June 
plantings were cut in September. Some of the 
stalks reached the height of fifteen feet, /and in 
some instances the fiber was, according to the 
judgment of experts, superior in strength to that 
of India. The yield- was in several cases at the 
rate of 3,500 pounds to the acre, yet this is prob- 
ably an exceptional yield. 
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KAINIT. (See Fertilizers.) 

KALE. A name for- some varieties of cab- 
bage or borecole. 

KALI. A contraction for alkali, potash; also, 
the ashes of aalsola kali or barilla. 

KALIUM. Potassium. 

KALMIA. A genus of handsome flowering 
shrubs called American laurels. The leaves and 
flowers are poisonous, especially to lambs; those 
poisoned should be dosed with milk and castor 
oil. 

KAOLIN. Porcelain clay, the fine, ^ white, 
disintegrated feldspar of some primitive coun- 

I Katydid, under, the heading Catydid, 
was given something in relation to that class of 
Insects, except the locusts proper,' which go 
under the general name Grasshopper. The 
Katydids belong to the order Orthoptera, which 
includes the earwigs, grasshoppers, true locusts. 




crickets, etc. Dr. Riley, in his sixth Missouri 
Report, says : We have in this country four Katy- 
dids that are tolerably common. They all dwell 
among trees and shrubs, and might far more 
appropriately be called tree-vaulters than grass- 
hoppers. They are all of a green color, with 
very long, slender legs and antennas, and the 
females are all furnished with curved or saber- 



shaped ovipositors, formed of two pairs of flat^ 
tened sheaths which inclsse two narrower pieces. 
The base of the front tibiae or shanks is some- 
what dilated, with an oval cavity each side, 
closed by a membranaceous covering. In the 
Oblong-winged species the first and middle 
shanks have such cavities, but in the other three 
species it is found onlj, on the front shanks. 
Our most common species is the Angi(lar- winged 
Katydid. The eggs of this species are more or 
less flattened, usually of a slate color, some- 
times inclining to brown, and are deposited in 
two rows overlapping each other, and on the 
J twigs of trees. The Narrow-winged Katydid 
is distinguished from the others by the length 
and narrowness of its wing-covers and by the 
male having a cylindrical style curving from 
below upwards. The female has the ovipositor 
much curved, and deposits her eggs in the 
leaves of trees. The Broad-winged Katydid 
has the wing-covers longer than the wings, and 
is distinguished from all other^ by the greater 
breadth and convexity of these wing-covers, 
which entirely enclose the abdomen. The eggs 
are deposited, says Dr. Riley, by means of the 
sharp ovipositors into crevices and soft sub- 
stances, and probably in a state of nature, into the 
crevices of loose bark, or into the soft stems of 
woody plants. The Oblong-winged Katydid is. 
not abundant in the West, and not found at all, 
we believe, in the latitude of and south of St. 
Louis. It is said to be at once distinguished by 
the perfectly oval form of the wing-covers, the 
long hind thighs, and by having the base of the 
middle, as weU as of the front tibiae, swollen and 
furnished with a membranaceous cavity each 
side. The female has an ovipositor, interme- 
diate in size, between those of the Broad and 
Narrow-winged species, or almost as long as the 
abdomen, and it is more strongly toothed for 
one-half its length than in any of the others. 
The notes of the male are described %y Harris- 
as though grating, comparatively feeble. 

KEEL. Carina. The two lower petals of 
papilionaceous flowers are termed keel. 

Kelp, a term used both for sea weeds and 
their ashes. The ashes used for the manufacture 
of soap iind glass, is now superseded in a great 
measure, by manufactured carbonate of soda. 

KENNEL. A hole inhabited by a fox or 
other animal. A shelter for dogs. A kennel 
is also used to designate a collection or pack, of 
hounds. 

KENTUCKY COFFEE TREE. Oymnocla- 
dus. This unique tree is found in the western 
part of the. State of New York, arid as far north 
as Montreal, in Canada. But it is seen in the 
greatest perfection in the fertile bottoms of Ken- 
tucky and Tennessee. Sixty feet is the usual 
height of the coffee tree in those soils; and„ 
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judging from specimens growing in various 
situations, it will scarcely fall short of that 
altitude, in well cultivated situations, anywhere 
in the Middle States. When in full foliage, this 
is a very beautiful tree. The whole leaf, doubly 
compound, and comjjosed of a great number of 
bluish-green leaflets, is generally three feet long, 
and of two-thirds that width on thrifty trees; 
and the whole foliage hangs in a well rounded 
mass, that would look almost two heavy were it 
not lightened ih effect by the loose, tufted appear- 
ance of each individual leaf. The flowers, which 
are white, are borne in loose spikes, in the begin- 
ning of summer, and are succeeded by ample 
brown pods, flat, and somewhat curved, which 
contain six or seven large grey seeds, imbedded 
in a sweet, pulpy substance. As the genus is 
dioecious, it is necessary that both sexes of this 
tree should be growing near each other, in order 
to produce seed. Downing says, the Kentucky 
coffee tree is well entitled to a place in every 




value as an interesting object at that period of 
the year. The seeds vegetate freely, and the tree 
is usually propagated in that manner. It prefers 
a rich, strong soil, like most trees of the "Western 
States. 

KERMES. Insects of the genus Coccus, or 
bark lice, collected from numerous plants, as the 
oak, etc., and formerly much used for dyeing 
a red color, but to a great extent superseded by 
cochineal. 

KERMES MINERAL. The hydrosulphuret 
of antimony. 

KERRY CATTLE. The Kerry cow, a most 
valuable milking strain indigenous to Ireland, 
but not, we believe, imported to the United 
States, except occasionally by amateurs as a 
curiosity, are eminently adapted for taking care 
of themselves on the hills with but little care 
from their owners. Hardy as they are, they can 
scarcely compete with our more valuable milking 
breeds, when feed is so cheap as it is all over 
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collection. In summer its charming foliage and 
agreeable flowers render it a highly beautiful 
lawn tree; and in winter, it is certainly one of 
the most novel trees, in appearance, in our whole 
native sylva. Like the Ailanthus, it is entirely 
destitute of small spray, but it also adds to this 
the additional singularity of thick, blunt, ter- 
minal branches, without any perceptible buds. 
Altogether it more resembles a dry, dead, and 
withered combination of sticks, than a living and 
thrifty tree. Although this would be highly 
monotonous and displeasing, were it the common 
appearance of our deciduous trees in winter; 
yet, as it is not so, but a rare and very unique 
exception to the usual beautiful diversity of 
spray and ramification, it is highly interesting to 
place such a tree as the present in the neighbor- 
hood of other full-sprayed species, where the 
curiosity which it excites will add greatly to its 



the United States. In some sections of the more 
mountainous regions they might, indeed, find a 
limited range, but here the Swiss cow would 
probably surpass them. Youatt calls them truly 
the poor man's cow; living everywhere hardy, 
yielding for her size abundance of milk of a 
good quality, and fattening rapidly when 
required ; but they are rather apt to be coarse in 
the head and deficient in the hind quarter, with 
a certain cloddiness of the shoulder. They are 
short-legged, with good hides covered with thick, 
long hair; their horns are fine, short, and turned 
upwards; their colors are black, brown, or 
brindled. They are exceedingly hardy and ' 
active, almost disposed to wildness; and live on 
the mountain^ and moorlands of their native 
country without shelter or care. The quality of 
their milk is very good. In an experiment made 
between the Ayrshires and grade Kerrys — the 



KILLING ANIMALS 



540 



KNOPPERN 



cross being with tlie. long-liorned Irish, and not 
calculated to improve the milking of the former 
— the milk of the Scotch breed required nine and 
nine-tenths quarts to make a pound of butter, 
whilst eight and one-fifth quarts of that of 
the Irish cows yielded a pound of butter; making 
a yield of one-sixth more butter in favor of the 
Kerrys. Mr. Bogan, who conducted the experi- 
ment, states that the color of both the milk and 
butter of the latter was the richer of the two. It 
must be taken into consideration, though, 
that the Ayrshires were just imported from 
Scotland, and had not time to become accli- 
mated. A further experiment, made by the 
same parties, on the crown estate at King 
Williamstown, between Galloways, Ayrshires, 
and Kerrys, resulted as follows: The Galloways 
averaged six and a quarter quarts per day, 
~ requiring nine and one half quarts to produce a 
pound of butter; the Ayrshires gave nine quarts 
of milk per day, requiring ten and one-fifth 
quarts to produce a pound of butter; the Kerrys 
gave seven and a quarter quarts per day, requir- 
ing eight and seven-eighths quarts to produce a 
pound of butter. The Galloways were but three 
years old, with their first calf; the Kerrys were 
four years old, and the Ayrshires six years old 
In both these trials the Kerrys proved themselves 
good dairy cows. The cut shows a cow of this 
breed as it is known in Ireland. ' 

KETCHUP. Catsup. 

KEUPER. The upper portion of the new 
red sandstone formation. 

KEY. In building, a piece of wood let into 
another in the contrary direction of the grain. 

KEYSTONE. The central stone of an arch. 

KID. A young goat. (See Goat.) 

KIDNEY BEAN. (See Bean.) 

KIDNEYS. The reins. The organs in which 
urine is secreted, from whence it flows along 
tubes (ureters) into the bladder. They are situ- 
ated in the loins and attached to the spine. 

KIDNEY-SHAPED. Reniform, of an oval 
figure, with one side indented, so as to resemble 
a sheep's kidney. 

KIDNEY VETCH. Anthyllis. An orna- 
mental flowering plant. 

KIDNEY WORM. There are various para- 
sites infesting the kidneys of the hog, and the 
fat which suiTounds them. The lard worm, 
{sUpJumaurua dentatus) seldom causes serious 
trouble. The kidneys are sometimes affected 
by a larger and somewhat similar worm (Bus- 
trongylus gigas) found in the pelvis or hollow 
curved portion in which the secretion of urine 
takes place. These occasion a weakness, or 
partial paralysis of the hind limbs, and an incli- 
nation to sit or lie down. Pouring turpentine 
on the loin of the back is a favorite remedy, 
and, as a stimulant, it sometimes does good. 
The difficulty is in determining the existence of 
the worms. The kidneys are also infested some- 
times with hydatids or bladder worms, far 
more serious than the latter. If it were possible 
to know surely of their existence, moderate and 
continued doses of turpentine would be indi- 
cated. Unfortunately, even veterinary surgeons 
are not always sure from the symptoms, as 
shown. 

KILLING ANIMALS. It is customary to 
keep oxen two days, and smaller animals one 
day. without food, but this is neither humane 
nor proper. The ox is killed by a blow on 



the forehead, and his throat immediately^ cut. 
The Jews, who eat no meat with blood in it, do 
not fell the animal, but, having tied it, divide 
the throat down to the bone. Animals killed 
by accidents are eaten with propriety, but such 
as die from disease are unwholesome, "and some- 
times poisonous. A method of killing animals 
by pithing, or dividing the spinal marrow high 
in the neck by a sharp knife, is practiced in 
southern Europe; the animal falls at once, but 
the flesh is said not to be free from blood. 

KILLINITE. A greenish lamellar mineral, 
consisting of silica, alumina, and iron, with six 
per cent, potash. 

KILN. A furnace. The figure depends on 
the object in view. 

KILN ASHES. The ashes of the wood, 
straw, etc., used in burning. 

KILN-DRYING. Drying hops, malt, grain, 
etc., in a chamber, or over a wire-work heated 
to 120° Fahrenheit, and upward by a kiln or 
stove below. 

KILOGRAMME. A French weight, equal 
to two lbs., three oz. five pwts., avoirdupois. 

KING BIRD. Tyrannua CarolinevMs, known 
also by the name of the Tyrant Fly-catcher, and, 
Bee Martin, is a common summer bird all over 
the North, arriving generally just before com 
planting time, or when insects begin to be 
plenty. Its nest is placed in the fork of a tree, 
generally in and near the orchard, seldom more 
than twenty feet from the ground. It has the 
reputation of catching bees. There is no real 
evidence, however, that it does catch living bees. 
Its food is beetles, grasshoppers, and insects in 

feneral. In defense of the king bird, Mr. 
'ownsend Glover says: The stomach of one 
examined in May contained May beetles, but no 
bees. Another shot by a farmer, who suspected 
it of taking his bees, as he had seen it make 
repeated dives among them from a willow over- 
hanging his hives, contained no less than fifteen 
anomala, I'ariam, one carabus, and not the vest- 
tige of a bee. These insects were so packed 
together and mixed up in the stomach, that an 
inexperienced person would have taken them for 
a mass of bees; ^nd it was only after careful 
and close examination that they were all indenti- 
fied. This bird may, however, feed upon bees at 
some particular seasons; and if fanners would 
only carefully examine the stomachs of such as 
are killed, or send them for that purpose to some 
competent naturalist, the question would soon 
be settled as to whether it ought to be shot as a 
marauder upon bee-keepers, or protected as a 
benefactor of farmers. 

KING-POST. The central post of a trussed 
framing for supporting the tie beam. 

KINIC ACID. The acid with which quina is 
associated. 

KINO. A dark- brown astringent extract con- 
taining much tannin. 

KIRSCHWASSER. A liquor obtained by fer- 
menting cherries, with which the stones are 
pounded, and distilling the fermenting liquor. 

KNEE. In architecture, an artificially or 
naturally bent timber. Knees are most largely 
made use of in the building of vessels. * 

KNEEPAN. A small, flat bone {patella) situ- 
ated before the knee-joint to protect it. 

KNOLL. A hillock, or small hill. 

KNOPPERN. Gall-like excrescences of oaks, 
used for dyeing and tanning. 
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KNOT GRASS. A weed-like plant (Poly- 
gonum aviculare); also si'Solcus, which produces 
bulbs on its roots. 

KNOT-WEED. Polygonum. There ar6 many 
varieties of polygonum, including buckwheat, 
wild (false) buckwheat, knot-grass, smart weed, 
water pepper, etc. , and all worthless to the farmer, 
except the cultivated buckwheat {Polygonum fago- 
pyrum). 

KOML-RABI. Brassica cauli-Sapa. A vege- 
table partaking of the nature of the turnip and 
cabbage, and hence sometimes called turnip cab- 
bage. The leaves resemble the Swede turnip 
and it is peculiar in the bulb-lilse swelling above 
ground, which is the edible part. It is in great 
repute among our German population, and grow- 
ing in favor among all classes, especially since the 
attacks of the cabbage caterpillar, has rendered 
that vegetable a precarious crop. The vegetable 
is fit for use when half grown. If allowed to 
attain its full growth it becomes hard and stringy. 
It is cooked by being sliced and boiled like the 
turnip, and resembles both the cabbage and tur- 
nip in flavor. Thp seeds are sown for the earliest 
crop in a cold frame, and thence transplanted in 
rich soil, in rows eighteen inches apart by twelve 
to fifteen inches in the row. When raised for 
feeding stock, the seed should be sown in May, in 
rows two feet apart, the plants to stand twelve 
inches in the row. For family use in winter the 
seed is sown in June and the plants set out when 
large enough. They are kept by packing in dry 
sand. The cultivation is precisely like that of 
cabbage. The Early White Vienna tnay be sown 
for family use, and for stock, the large white or 
the large purple, which sometimes grows to u, 
weight of eight or ten pounds. 

KRASIEBIC ACID. It is obtained from the 
root of the Krameria tiiandra or rhatany. 



KYANITE. A silicate of alumina, sometimes 
colored by iron and other bodies; it occurs in 
doubly oblique prisms ; is white, gray, or blue. 
It is common in primitive formations, and some- 
times forms a fine blue stone resembling sapphire, 
and used by jewelers. 

KYANIZINGr. A process named from its 
inventor, Mr. Kyan, for preserving timber and 
other vegetable substances from decay by the 
use of antiseptic materials. Corrosive sublimate 
was the material which Mr. Kyan employed for 
the purpose, but .chemistry has shown that other 
substances can be used with equal advantage, 
and much less expense ; arsenic, sulphate of iron, 
sulphate of copper, and some other substances 
have been used with more or less advantage by 
the French chemists, who have taken tlie lead in 
this art. Chloride of zinc was successfully 
employed by Burnet, a surgeon in the British 
navy, several years ago, for kyanizing rope 
yarns, and tliis was the substance used at Mays- 
ville. Kentucky, for kyanizing cordage made of 
unrotted hemp. It was prepared by dissolving 
zinc in muriatic acid, and this diluted with water 
in a large tub to such an extent as to give but a 
slight alum-like taste to the chloride when placed 
upon the tongue. The yarns were immersed in 
tlie solution for about twelve hours, drawn out 
with a heavy reel over the tub to drip for an 
hour or two, then stretched out to dry. This, 
made the rope almost indestructible from ordi- 
nary exposure to the weather. The kyanizing of 
material is not now much practiced other pro- 
cesses having superseded it. It was at one time 
supposed that it would be valuable on the farm 
in the preservation of posts, but the cost of prep- 
aration and injecting the material precluded its. 
adoption. In fact all chemical processes are too 
costly for the farm. 
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LABELLUM. The flower petal of a labiate 
or orchideous flower. 

LABELS. In all experiments with plants, it 
is especially necessary that they have labels at- 
tached to them, by which the correct name 
of the plant may be determined, and the record 
pertaining to the experiment kept easy of access. 
Many labels have been invented both of wood 
and metal. When it is necessary that the label 
bear the name distinctly, for a long time, labels 
of zinc running to a long point, and upon which 
the name may be marked in oil paint, are 
undoubtedly the best. For ordinary use, we 
have found the common wooden labels, brushed 
over with thin white lead paint and then marked 
with an indelible pencil, to answer every pur- 
pose. These are now made of all sizes, both for 
wiring and thrusting into the ground. When 
but few are required, they are easily made at 
home, out of soft, clear pine. For marking 
nursery rows, where there are many names, 
marking by Roman numerals, and recording the 
name with accompanying numeral in a book, 
should be practiced. The same is true of any 
plants, the name of which is to be preserved, 
either in ordinary farming operations or in horti- 
culture. Thus, if several varieties of grain are 
to be tested, they should be correctly marked by 
having numbers carefully cut in. Then the 



record should be kept in a book containing data, 
that may occur in connection with the grain, or 
plant, from time to time. 

LABIAT.3E, An extensive family of plants, 
characterized by a two-lipped, monopetaloua 
corolla, an irregular number of stamens, and 
four-lobed ovary. They are mostly herbs or 
small shrubs, with highly aromatic flowers and. 
leaves, as the mint, lavender, sage, etc. None of 
them are poisonous. 

LABIUM. A lip, the divisions of some mono- 
petalous flowers. In entomology, the movable- 
organ which is at the front of the head, or face, 
covering the mouth, and representing the upper 
lip. 

LABOKATORT. The workshop of the chem- 
ist; chemical manufactories are often improperly 
so called. 

LABBADORITE. An iridescent, opaline 
variety of feldspar. 

LABRUM. The labium, or upper lip of the 
insect. 

LABURNUM. Oytisus lahirnum. The varie- 
ties generally cultivated are the common broad- 
leaved; the narrow-leaved, long-spiked, the short- 
spiked; the variagated, and the intermediate or 
dwarf laburnum. The first two come fairly true 
from seed, the others are propagated from cut- 
tings eight to twelve inches long, kept over vrin- 
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ter and planted in the spring like currants. 
Laburnum vulgare. The common sort makes a 
nice shrubby tree, with fragrant flowers, but in 
the West requires protection in winter, until it is 
thoroughly well rooted, or until it has obtained 
some size. 

LAC. The diy resinous juice of several trees 
of Southern India. The trees are wounded by 
the Coccus ficus, a bark louse, parts of which 
being entangled in the juice, produce a red color 
like cochineal. 

LACERATED. A botanical term, used to 
designate a leaf which appears to have been 
torn. 

LACERTID.I: . The family of lizards. 

LACHRYMAL GLAND. A small conglom- 
erate gland placed in the upper portion of the 
outer angle of the eye; it supplies the eye with 
moisture to lubricate the surface; an excessive 
flow produces tears. The lachrymal duct is a 
small channel from the inner corner of the eye to 
the inside of the nose. 

LACINIATE. Fringe-like ; petals, leaves, etc. , 
cut into numerous thin shreds. 

LACQUER. A varnish used to cover brass 
and other metals, made by dissolving shellac in 
alcohol, and coloring with gamboge, safifron, and 
other bodies. 

LACTARY. A dairy. 

LACTATION, Giving milk, or suckling. 

LACTEALS. Minute vessels running from 

the interior of the small intestines along the 

mesentery to the thoracic duct; they convey the 

, chyle or nutritious portions of digested food. 

They form the lacteal glands of the mesentery. 

LACTIC ACID. The acid of sour milk, and 
' also found in digested food, and sour, starchy 
substances, saur kraut, etc. It is a thick, color- 
less, sour liquid, soluble in water and alcohol; 
and coagulates milk. It rekdily combines with 
bases forming lactates; 

LACTINE. Sugar of milk. 

LACTOMETER. An instrument for measur- 
ing the purity of milk by specific gravity, or for 
ascertaining the proportion which the cream 
bears to the milk of any particular cow. 

LACTUCARIUM. The dry juice of the wild 
lettuce. ' {Laetuca lyiposa.) 

LATUCIC ACID. It exists in the lactucarium. 

LACUNA. A small pit. The mouth of the 
excretory ducts. 

LACUNOSE. Having little pits or shallow 
indentations. 

LACUSTRINE. Belonging to a lake, as lacus- 
trine deposits. 

LADY BIRDS. CoccvneOMm. These are 
among the most beneficial of the insect tribes to the 
farmer and the horticulturist, from the fact that 
they prey on other insects in all stages of their 
growth from the larva to the perfect beetle. 
They were named from Coccus, the insect which 
produces the cochineal of commerce, from the 
prevailing bright red color of the species. Dr. 
Le Baron says that upwards of twenty North 
American species have been described and dis- 
tributed ia a number of sub-genera, founded for 
the most part upon obscure or unimportant char- 
acters. There is a greenish, black spotted 
insect that should not be confounded with the 
lady birds, since it is a vegetable feeder, and a 
near relation to the three-striped cucumber 
beetle, and is known as the twelve-spotted dia- 
brotica, or spotted squash beetle. All the cocci- 



nella, or lady birds, excepting, it is said, Siptt- 
achna boreaXis, one of the largest species, are 
beneficial, by destroying plant lice, (bark lice,) 
scale insects, including the orange scale insect, 
and various eggs and larvae, especially those of the 
Colorado potato beetle, which, in the egg state, 
is preyed upon by a number of species of lady 
birds. They deposit their eggs in the midst of the 
aphides, and, when hatched, the young larvse im- 
mediately commence feeding voraciously upon 
them, and continue to destroy them until they 
change to the pupa state; then they remain 
motionless, fastened to a leaf or branch, until they 
again change to the perfect insect — in this stage 
to feed on other insects and propagate their 
species. Ghiloeorus himiVnerus, a small black 
lady bird, with two red spots on its wing cover, is 
very useful in destroying bark lice, which are so 
injurious to fruit trees. I have observed them 
early in the .spring attacking the pine tree scale, 
ripping open the cases and devouring a few of 
the eggs, leaving the rest to fall to the earth when 
the trees are agitated by the wind, in this way 
destroying many of this injurious coccus. 
Exochomiis gum, a small red lady bird with two 
black spots is of similar habits. It is of great 
utility, by destroying the orange scale insect, 
which has proved so very destructive to the 
orange tree in Florida. If any farmer wishes to 
satisfy himself as to the utility of the lady bird, 
he can easily do so. By minutely examining 
his rose bushes in the summer, when covered 
with lice, he will find an elongated bluish black 
insect, somewhat resembling an alligator in 
shape, with more or less orange or yellow spots 
on the back and sides. This is the larva of a red 
or black-spotted lady bird, and if placed under a 
tumbler with a fresh twig of the plant covered 
with plant lice, after a few days it will cease 
eating, fasten itself to a leaf, shed its skin, and 
assume the pupa state; and in a few days more 
change again into the perfect insect. As a means 
of illustrating some of the more common 
species of these beneficial insects, we ^ive a 
series of cuts — beetles, larva and eggs — with 
explanations from one of Dr. C. V. Riley's 
Missouri Reports, which says: In the egg state 




Fig. 1. 



Fig. 2. 



Fig. 8. 



Fig. 4. 



the Colorado potato beetle is preyed upon by no 
less than four distinct species of lady birds. 
Foremost among them is the Spotted lady bird 
{Hippodamia maculata, DeGeer) which is one of 
our most common species and is of a pink color, 
marked with large black spots as in Figure 1. 
Next comes the Nine-spotted ladybird {GoceineUa 
9-noiata, Herbst) which is of a brick-red color 
and marked with nine small black spots, as in 
Fig. 3. Next, the Thii-teen-spotted lady bird 
{Mppodamia IS-punctata, Linn.) which is also of 
a brick-red color but marked with thirteen black 
spots as in Fig. 3. (To these we have added the 
black, two-spotted lady bird, Ghilocoms bivul- 
■nerw. Leach, Fig. 4. This is black, with a red 
dot on each wing cover and is useful in destroy- 
ing the lice of the apple, plum and other trees. 
Edt.) And last but not least, the little species fig- 
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ured at 5 which may be known as the Conver- 
gent lady bird {Hippodamia convergens, Guer), 
and which is of an orange- 
red color marked with 
black and white as in the 
figure. This last species 
alone has been of im- 
mense benefit in checking 
the ravages of potato bee- 
tles. Its larva is represented 
of the natural size at Fig. 5 
a, its> colors being blue, 
orange and black; when full grown it hangs by 
the tail to the under side of a stock or leaf and 
transforms into a pupa represented at Figure 5, b. 
In this state it is of the exact color of the Color- 
ado beetle larva and is doubtless, quite often 
mistaken for that larva and ruthlessly destroyed. 
It may readily be distinguished however by its 
quiescence, and let every potato grower learn 
well to recognize it and spare its life ! The larvae 
of all these lady birds are more bloodthirsty in 
their habits than the perfect beetles, and the larva 
of the little Convergent lady bird is so essentially 
cannibal that whenever other food fails, it will 
turn to and devour the helpless pupae of its own 
kind. All these larvae bear a strong general re- 
semblance, and with the aid of Fig. 5, a and Fig. 
6, a good idea may be obtained of them. 
They run with considerable speed, 
and may be found in great numbers 
upon almost any kinds of herbage. 
The larvae of certain species that 
prey upon the Hop Plant-louse in 
the East are well known to the hop- 
pickers as black niggers or ser- 
pents, and are carefully preserved 
by them as some of their most effi- 
cient friends. The eggs of lady birds 
greatly resemble those of the Colorado potato 
beetle, and are scarcely . distinguishable except 
by their smaller size and by a much smaller 
number being usually collected together in a 
single group. As these eggs are often laid in the 
same situation as those of the potato-feeding in- 
sect, care must be taken by persons who under- 
take to destroy the latter, not to confound those 
of their best friends with those of their bitterest 

6D.6IU16S 

LADY-BUG. (See Lady birds.) 

LADY'S MANTLE, Plants of the genus 
Alchenuilla; they are slightly astringent, but 
wholesome. 

LADY'S SLIPPEK. Flowgrs of the genus 
Cyprvpedium, of great beauty. 

LADY'S TRESSES. Small orchideous plants 
«f the genus Spiranthes, of no importance. 

JjJlVIS. Smooth. 

LAGENjEFORM. Bottle-shaped. 

LAGrOON. A shallow lake, into which the 
sea flows. 

LAGOPUS. The genus containing the grouse 
and similar birds feathered down to the toes. 

LAMBDOIDAL SUTURE. The line of 
junction between the bone at the back of the 
head (occipital) and the side bone (parietal). 

LAMB SKINS. Their value depends on the 
fineness, brightness, and color of the wool, 
black being most esteemed. The skin is exten- 
sively employed in making gloves. 

LAMB'S LETTUCE. Corn salad. 

LAMB'S QUARTER. (See Goose-foot.) 

LAMELL J:. The gills of mushrooms. 
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LAMELLICORNS. A division of pentame- 
rous beetles, in which the short antennae are 
inserted into a deep fossa at the side of the head; 
the body is ovoid and. heavy; the anterior part 
of the head is commonly dilated, and projects; 
the mentum is large, covering the labrum or 
incorporated with it, and bearing the pupi. 
They are very numerous, and feed on excre- 
ments, rotten wood, and roots. 

LAMISA. The flat surface of a leaf. 

LAMIN.iI. A tribe of longicorn beetles, dis- 
tinguished by a vertical head, filiform palpi, 
antennae bristly and simple, thorax nearly equal 
throughout ; some species are apterous. 

LAMINATED. Rolled or beaten to thin leaves 
or foil. 

LAMINITIS. (See Founder.) 

LAMPAS. The horse is subject to various 
local inflammations in and around the mouth, 
which prevents the proper chewing of the food, 
causing working of the jaws, ejection of the 
food, and often drooling of saliva from the 
mouth. Persons who do not apprehend the 
real cause apply to the nearest horse doctor (?) 
who, in his ignorance, burns the lampas out. 
Lampas is an active inflammation of the fleshy 
bars of the roof of the mouth, not unusual in 
young horses while shedding their teeth. Some- 
times they swell so much as to project beyond the 
nippers, and are so tender that hard food is 
refused. Scarifying the bars with a sharp lan- 
cet, so they will bleed slightly, is the proper 
remedy. If this does not suffice, touch the 
inflamed parts with a stick of lunar caustic, or 
swab them with a strong solution of the same 
every day until they disappear, or the inflam- 
mation is reduced. The glands of the lower 
jaw sometimes encroach on the cavity of the 
mouth, through enlargement. The glands should 
be painted with iodine until the swelling disap- 
pears. This form of swelling is called Vives. 
Paps is a name given to swellings caused by 
obstructions of the salivary glands. Touching 
with a pencil of nitrate of silver once a day, 
until it disappears, is the remedy. In cutting 
teeth, the gums of young horses are swollen, as 
in the case of infants. Cutting down onto the 
teeth with a. sharp knife will give relief. Old 
horses are often supposed to have lampas, when 
the trouble is either decayed. teeth, or from the 
increasing spaces between becoming filled with 
closely impacted food, so much sometimes that 
inflammation and even excoriation will ensue, 
causing foul breath. In fact, if the horse have 
a foul breath, the first thing to be looked for is 
decayed teeth, or else food lodged between. If 
decayed teeth are found extract them, if 
impacted food be found remove it and wash the 
parts with a solution of chloride of lime, in the 
proportion of one ounce of chloride of lime to a 
pint of water. 

LAMPBLACK. Fine charcoal obtained by 
imperfectly burning resins, etc. 

LAMPYRINJE. A tribe of soft-skinned, ser- 
ricom beetles, characterized by palpi with 
enlarged terminations, a soft, straight, slightly 
depressed body, by the thorax projecting over 
the head, which it partially or wholly covers. 

LANATE. Covered with wool, or having 
the appearance of wool. 

LANCASHIRE SWINE. This is an English 
breed and it is divided into three sub-families. 
The Short-faced Lancashire, the Middle Breed 
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Lancashire, and the Large Lancashire. They 
are all pure white, and their characteristics, 
■were described as follows, at a convention of 
Swine breeders in the "West : Until the fall of 
1870 but little was known concerning this breed 
of hogs in the United States, but in England 
they have been known for over one hundred 
years. In 1767, at the First Manchester Agri- 
cultural Show, Manchester being in Lancashire, 
a hog of this breed was shown, taking the first 
prize in the class of White Swine. It is the 
representation of a hog of immense size, with 
tremendous limbs, very coarse, and by no means 
an animal that would be approved of by 
the judges of the present day. Short-Faced 
Lancashire White Breed. — This breed of swine 
may be known by the following characteristics : 
The shortness of the face from the eyes to the 
end of the snout; prick ears; small bones; a 
good coat of white hair; cubic in form, with 
broad back and broad hams, well let down. 
The skin, as well as the hair, is white, although 
an occasional one may be found having a few 
dark-blue spots on the skin, but never dark or 
black hairs. Large Lancashire White Breed 
Swine. — This variety of swine have large bones, 
are of great height and length, and are the 
largest breed of swine known. They are a true 
breed, which is proved by the greatest winners 
and most famous hogs being got by those who 
have won most prizes. . Thus, Samson, Ranger, 
Victor, Great Western, Great Eastern, etc., etc., 
hogs that won the First Royal All England 
Prizes, are the sires and dams of the present 
winners, and the size and quality descend from 
generation to generation — the quality being 
improved by judicious selection. Lancashire 
Middle Breed White Swine. — This breed is one, 
which partakes of the quality of the small breed' 
and the size of the large breed. Middle bred 
hogs are gdt by crossing large bred sows 
with small bred boars, but all attempts to attain 
the same results by reversing tliis operation, and 
putting large bred boars to small bred sows have 
proved failures. The largest of the middle bred 
sows are used to improve the large breed. Their 
characteristics are as follows: The small bred 
hog must have small bones; a short face; silky 
hair; fine, small, upright ears; a comparatively 
square form ; must have good square hams, the 
most valuable part of the hog; must carry the 
meat near the ground; flat on the back; straight 
and cubic in form. Large Breeds. — Must be of 
large size; great length; flat back, with large 
sqpare hams when fatigued; must carry their 
width of back along over the hams; must have 
deep and tolerably straight sides, large feet and 
leg bones; hair short; may have a long face, but 
it had better be short, as they fatten better; may 
have a large, drooping ear, but, other qualities 
and size being equal, an upright, smaller ear 
preferred. They usually have a long, thick, 
strong tail; must be of great weight when fat- 
tened, and above all must be descended from a 
hog having the foregoing qualities, and, if a 
breeder, must produce them. They are short 
of hair, but still are hearty. A middle bred 
hog must have a short face, and all other good 
qualities of the small breed, except that they may 
be longer in proportion to their width; must have 
thicker legs and longer bones to carry the greater 
size; should be well haired, fattening to full 
form often causes the hair to temporarily fall off, 



which must be allowed for. As good a short 
rule as can be adopted to judge them by is as. 
follows: The best middle bred hog should have 
the most possible of all the qualities of the small 
breed, with the length, and, in a measure, the- 
larger bones of the large breed. 

LANCEOLATE. Lance-shaped, oblong, and 
gradually tapering to the ends. 

LAND. In agricultiu-e, the bed, between two- 
water furrows. 

LANDED ESTATES AND FARMS. As a 
nation increases in wealth the acquirement of 
large landed estates seems to become a passion, 
among the wealthy. In Great Britain, the accum- 
ulation of land by the wealthy has been carried 
to such an extent that the entire land of the- 
country is held by less than 50,000 individuals in 
a population of over 30,000,000. The same rule- 
holds good, though not to the same extent, in other 
European countries except in France, where the- 
iand is generally held in small areas. In th& 
United States, within the last ten years, the same- 
passion has taken root among a certain class of 
wealthy American^, and bodies of land running- 
from one thousand to hundreds of thousands of 
acres, are now held by individuals. Yet, from 
the fact, that in this country, we have no law of 
primogeniture, the estates are eventually sub- 
divided and disintegrated. In England there are 
32,342,000 acres of land. This vast area of land 
fifteen years ago, was owned by less. than 44,000' 
proprietors. In Scotland there are 19,738,930 
acres of land. It is owned by 4,000 proprietors. 
Within the last fifteen years these accumulations, 
have steadily gone forward, and the accumula- 
tions have become greater and greater in indivi- 
dual hands. In France, the waste land in 1826 
was one-twelfth of the whole surface, 10,000,000 
acres; and since that time improvements have 
steadily been carried forward. In 1850 there- 
were but 5,000,000 acres of waste land, and now 
there is scarcely an acre but has its money value,, 
either in the crops it produces, in timber and 
brush wood, or in other valuable products. In 
manycountries the pastoral lands form the chief 
wealth of the country; such are the steppes of 
Asia, the grazing regions of South Africa, Austra- 
lia and South America, where herds may live the- 
year round. Corresponding to these are the plains, 
of the United States, extending from the Mexican 
boundary on the south, to the British possessions, 
on the north, and from the twenty-first meridian 
of longitude west of Washington to the Pacific 
ocean, comprising an area of over 1,000,000,000 
acres, which is covered with rich grasses, a con- 
siderable portion of it now occupied with fertile- 
farms; the mountain ranges rich in timber, and 
with inexhaustible mines of both the precious and 
baser metals beneath the surface. In Colorado, 
Wyoming and mountainous Utah, the first cattle- 
were shipped east from these mountain and 
valley ranges, and now vast herds are there 
raised, feeding winter and summer on the bunch, 
and other nutritious grasses that retain their sub- 
stance even when dry. This country is bisected 
into nearly equal portions by the lofty and 
snowy range of Sierra Madre, orMother of Moun- 
tains, of the old Spanish explorers. This moun- 
tain range, in its windings, measures fully fifteen, 
hundred miles in length, and from its snow- 
covered tops a thousand streams take their rise 
and plentifully water its mountain slopes. It ia, 
here that the Rio Grande, the Red, the Arkansas, 
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This makes, exclusive of Alaska, a total of 585,005,519 acres. On June 30th, 1882, the 
unoccupied public landa amounted to 1,G14,T93,038 acres ; the dtjcreaso since that date having been, 
&b will be seen, 1,239,788,419 acres. If this appropriation of the public domain should continue 
for only a short time longer, at anything like this rate, it would be speedily eihausted. But it 
must be further remembered that the lands taken up have, in all cases, been the most valuable, and 
that a large portion of those still available are uncultivablc, orpoor. However, a certain propor- 
tion of the unrightfully obtained railroad grant lands is to be booq restored to the pubJic domam, 
aQd this restitution will increase the total of desirable land by many millions of acres. 
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the Plattes, the Yellowstone, and the Missouri 
on the east, and the Columbia, the Sacramento, 
tlie Humboldt, the Green, and the Colorado on 
the west, with their many tributaries, take their 
sources in the everlasting snows. The soil of the 
country is produced by the disintegration of the 
limestone, sandstone and granite ridges of this 
mountain range, and it is therefore, dry, gravelly, 
and porous, except on the border of the streams. 
Along the streams the soil is a dark mold, 
formed from the decomposition of the vegetation 
growing on the mountains. The grasses of the 
wide plains and valleys and the lower mountain 
sides are the bunch, buffalo, grama, mesquite, 
and in some valleys the blue-joint, red-top, and 
wild rye grass. The grasses grow and flourish up 
to the timber aod snow line — to an altitude of 
10,000 feet. In addition to the grasses, there is 
a great variety of sweet,, tender, and aromatic 
herbage, upon which sheep and goats delight to 
browse. Of the artemisia there are twelve to 
fifteen varieties, of which the wild sage furnishes 
five or six. There are four or five varieties of 
sheep-sorrel; and of the wild pea- vine there is an 
extensive family. There are also many kinds of 
the wild dock and the balm. The climate of 
this region is much like that of Asia. The rain- 
fall is light, being about eight inches annually in 
the country west of the Missouri river and east 
of the SiexTa Nevada Mountains; while the snow 
fall, at the altitude of 7,500 feet, is only two feet. 
The fall of snow at any one time is small, and 
never lies on the ground tp afford sleighing or to 
cover the grasses. The rainy season is in May 
and June, and after these months the only rain 
that falls is from electrical showers. While the 
rain is falling in May and June, vegetation grows 
luxuriantly; but, when the rains cease, the 
grasses gradually dry on the ground, so that by 
the time the frosts come, in September, they have 
become perfectly cured uncut hay. The post 
surgeon at Fort Kearney, ■ says of the country 
surrounding that post: The average tempera- 
ture for the year 1868 was 52° Fahrenheit. 
Snow does not remain any length qf time. The 
•report from North Platte station. Union Pacific 
Railroad, states that the climate is healthful, 
and the extremes of temperature, on account of 
the dry and rarefied atmosphere, are well borne. 
The rain and snow fall are small. From Fort 
Sedgewick, Dr. Monroe, United States Army, 
reports: The mean temperature for 1869 was 
50° Fahrenheit, rain-fall 8.9 inches, snow-fall 
10.83 inches. The atmosphere is usually dry. 
The prevailing winds, are from the west. Prom 
Fort D. A. Russell, near Cheyenne, at the base of 
the Rocky mountains, at an altitude of 6,100 
feet. Dr. C. H. Alden, United States Army, 
reports: The mean temperature for the past 
two years, 1868 and 1869, has been 46.53° Fah- 
renheit; average rain-fall for the past two years, 
6.25 inches. Prom Port Laramie, "Wyoming 
Territory, Dr. Schell, United States arm;^, 
writes: The mean annual temperature is 
50.6°. The climate is healthy, autumn and win- 
ter mild, summer dry and sultry, spring usually 
rainy. Dr. W. E. Waters reports from Fort 
Bridger, in the extreme western portion of Wyom- 
ing: The climate is temperate and salubrious 
the greater part of the year; the weather during 
the fall months is mild and delightful, excepting 
a few storms of short duration. During the 
months of May and June there is a greater rain- 



fall than in all the other months. The raui-faU 
for'the last year amounted to 7.97 Indies. Dr. 
F. L. Town, of Fort Shaw, Montana Territory, 
in latitude 47° 30' north, writes: The climate 




of the Territory is exceedingly dry all the year 
round. The aggregate fall of rain and snow 
(melted) for the year 1868 was 10.14 inches. 
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Snow rarely lies on the ground long after a 
storm. The mean temperature for 1869 • was 
47.35° Fahrenheit. This shows conclusively 
that the climate is uniformly dry, that the rain 
and snow-fall is small, as in the interior of other 
continents, where winter grazing has been 
generally common through all historic periods. 
The total area of land in the United States, as 
reported by the I.and Commissionere, was esti- 
mated at 3,943,357 square miles, or 1,883,744,000 
acres; or, if we include the Indian Territory, 
3,010,377 square miles, equal to 1,936,636,800 
acres. The following table will show, by States 
and Territories, the acres of cultivated and uncul- 
itvated farms in 1850 and 1860: 





1 
Acres of improved Acres of unimproved 


States ami 


.land in farms. land in farms. ' 








1850. 1860. 1 I8.iU. 


1860. 


Maine 


^,039.596 


2,677,216 


2,515.797 


3,023,539 


New Hampshire. 


2,251488 


2,367,039 


1,140,926 


1,377,591 


Verinom 


>,601,409 


2,768,443 


1,524.413 


1,402,896 


Ma"8achusett8.. 


),l:13.436 


2,155,512 


1,232.576 


1,18:3,212 


Eliode Island... 


356,487 


3J9.884 


197,451 


189,814 


Oonnectitut — 


1,768,178 


1,8)0,8"8 


615,701 


673,457 


Hew York 


2,408,964 


14,376,397 


6,710,120 


6,616,553 


New Jersey 


1,767,991 


1,944,445 


984,955 


1,039,086 


Penosylvania. 


J,6J8,6I9 


10,463,306 


i,294,728 


6,548,847 


Delaw..re 


580,862 


637,085 


3*75,282 


367,230 


Maryland 


3,797.905 


3,002,269 


1,836,445 


- 1,838,306 


Dist. Columbia 


16,267 


16,267 


11,18? 


16,789 


Virginia 


.0,360,135 


11,435 954 


16.79u>,176 


19,578.946 


North Carolina. 


5,453,975 


6,.«7.284 


15,543.008 


17.245,665 


South Carolina. 


4,072,651 


4,572,060 


12,145,049 


11,623,860 


Georgia 


6,878,479 


8,062,758 


16,44 ^,900 


18,587,782 


Florida 


^349,1149 
4,435,614 


676,464 
6,462,987 


1.246,240 
7,702,067 


2,278.008 


Alabama 


12,687,913 


Miesissippi 


3,444,358 


5 150 (108 


7,046,061 


11,703,556 


L uisiana 


1,590,025 


2,734.901 


3,399,018 


6,765.879 


Texas 


043,976 


2,649,207 


10,852,363 


20,486,990 


Arkansas 


781,530 


1.938,036 


.1.816,684 


7,-609,938 


Tennessee 


5,175,173 


6.897,974 


18,808,849 


18,457.960 


Kentucky 


5,968,270 


7,644,217 


10,981,478 


11,5J9,059 


Ohio 


9,851,498 


12 665.587 


8,146,000 


8,075,551 


Michio;an 


1,9J9,110 


3,419.-61 


2,464,780 


3,511,581 




5,046,543 


8,161,717 


7,746,879 


8,154,059 


IllinoiB 


5,039,545 


13,251,473 


6,997,867 


7,998,557 


Wisconsin 


1,045,499 


3,746,036 


1,9M.159 


4,153,134 


Minnesota 


5,085 


554,.397 


23.846 


2,222,734 


Iowa 


824,682 


3,780,'.>53 


1,911,382 


5,649,186 


Missouri 


2,9:)S,425 


6,246,871 


6,794,245 


13,737,989 






372,835 




l,284,rt26 


California 


33,454 


2,430,882 


3,861,631 


6,53.8,868 


Oregon 


182,857 


895,375 


299,951 


5,816,817 










300,897 
58,898 


Utah 


16,333 


■ 16,333 


30,516 


New Meidco 


166,201 


16li,i01 


124,370 


1,177,065 










601,723 


Dakota 








24,333 













The older States have varied but little since. 
According to the report of the Commissioner of 
the General Land Office for 1878, the total area 
of the public domain was 1,814,773,648 acres, of 
which 734,311,447 acres had been surveyed, 
leaving 1,090,461,171 acres unsurveyed. Some 
of the unsurveyed lands are covered by inchoate 
titles that will inure to railway corporations and 
pre-emption settlers upon the completion of sur- 
vey, but the great mass of these unsurveyed 
lands are, as yet, entirely uncovered by any 
private claims, and are consequently open to 
settlement. Of the above area of unsurveyed 
lands, 369,539,600 acres are in Alaska, of which 
a former Commissioner of the General Land 
Office, Mr. Joseph 8. Wilson, estimated that 
about 30,000 square miles or 12,800,000 acres are 
fit for some kind of agricultural settlement; this 
is about half the area of Ohio. A large portion 



of the unsettled land west of the Mississippi 
river consists of broken mountain country and of 
arid alkali soil unfit for cultivation by any pro- 
cess now known. The Indian Territory, embrac- 
ing 44,154,340 acres, is reserved for the occupancy 
of Indian tribes, and hence it is not open to 
white settlement. Making all deductions, it is 
safe to estimate that of the unsurveyed lands 
there remain 500 million acres suitable for 
profitable culture and uncovered by private title 
of any kind. The annexed table will show the 
area in acres, the acres surveyed, and the acres 
appropriated, in 1874, of those States and Terri- 
tories containing public lands : 



States and 
Territories. 


Area in 
acres. 


Acres 
surveyed. 


Acres ap- 
propriated. 


California 


120,947,840 
9li,596.128 
92,016,640 
77,568,640 
72.906,240 
71,787,600 
66,880,000 
62,645.068 
60,975,380 
65,228,160 
54,065,042 
53,459,840 
52,043,520 
48,6 6,800 
44,706,160 
44,154.240 
41.284.000 
37,931,520 
36,128,640 
35,462.400 
35,228,800 
34,511.360 
34,462,080 
33,406,720 
30,179,840 
26,461,440 
25,576,960 


38,805,776 
13,863,913 
6.784,481 
5,486,185 
3,135,753 
8,198,194 
15,683,. 86 
4,748,841 
16,255,617 
4,014,958 
5.984,792 
35,697,912 
45,770.1*5 
32,372,410 
10,190,046 
22,832,725 
41,284,a'0 
29,845,870 
36,128,640 
35,4fi2,400 
35,228,800 
34,511,.S(i0 
34,462.080 
33,406,720 
30,17;-.840 
23.909.253 


20,877,603 
5,88.1,604 
5.179,S21 
6.864,08J 
4,050,330 
4,669,383 
4,8fl3,:i29 
3,480.281 


Dakota Territory 

Montana Terriiory. . 
New Mexico Terrify 
Arizona Territory... 




Wyoming Territory. 


Idaho Territory 

Utah Territory 

Minnesota 

Kanas 


3,102,407 
5,bl5.086 
19,516,.840 
10.544,439 
8 869,943 
3,5D6,9o7 


Washington TeiTit'y 




40,549 .368 


Florida, 


20 643 611 


Michigan 


32 4(i8 no 


Illinois 


3.)!462 410 




34 Om 220 


Wisconsin 


26.118.729 
28 522 448 


Arkansas 

Mississippi 


22,463,872 
25,531 ,.W 
en.(KS.K97 


Ohio 


25,576 960 as 576 a^ 









Of the surveyed lands it is somewhat difficult 
to form anything like a satisfactory estimate. 
The public surveys have been completed in the 
States north of the Ohio river, in Alabama, 
Mississippi, and in all the States just west of the 
Mississippi river, except Minnesota. In Ala- 
bama there were 91,000 acres of United States 
land yet unoccupied and subject to entry in 
Crenshaw county, 85,000 in Monroe, 100,000 in 
Franklin, 46,000 in Conecuh, and smaller tracts 
in others. In Mississippi, Scott county reports 
42,000 acres; Lauderdale, 40,000; and Winston, 
30,000. In Florida, where. 7,837,734 acres are 
still unsurveyed. Clay county reports 140,000 
acres; Santa Rosa, 87,000; the soutliern coun- 
ties embracing the Everglades, have been to a 
small extent appropriated by private parties, 
though large areas have been donated to the 
State as swamp lands. Lousiana has 1,329,396 
acres yet unsurveyed. Our correspondent re- 
ports 130,000 acres in Bienville, 39,000 in Clai- 
borne, and smaller tracts in other parishes. In 
Arkansas vast tracts of government land, all sur- 
veyed, are open to settlers; about half of Garland 
county, 309,000 acres in Van Buren, 100,000 in 
Pike, and large bodies in other counties. These 
Southern States probably sUU contain from fif- 
teen to twenty million acres of United States 
land open to settlers under the land laws, by pur- 
chase, pre-emption, and homestead titles. North 
of the Ohio river the government title has been 
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extinguished to all lands in Ohio, Indiana, and 
Illinois, except a few isolated small tracts of 
refuse land. In northern Michigan several coun- 
ties still report vast bodies; Chippewa, 500,000 
acres; Delta, 100,000; Alcona, 30,000, etc. Very 
large tracts are found in northern Wisconsin; 
Oconto and Lincoln counties are supposed to 
have upwards of a million acres ; in the southern 
counties also large bodies are found unoccupied. 
In the absence of definite statistics it may be safe 
to estimate the amount of government land in 
these States uncovered by private titles at from 
five to seven million acres. West of the Missis- 
sippi river, Minnesota, Nebraska, and Colorado 
fitill embrace 67,884,579 acres of unsurveyed 
land, Iowa, Missouri, and Kansas having com- 
pleted their surveys. The total amount of sur- 
veyed land in these six States is 330,104.921 
acres. Of this area a very large amount has 
been donated to States and railway corporations, 
and a very large area taken by private claimants. 
It is not unreasonable, however, to estimate that 
about 100,000,000 acres, or one-third the area of 
these States, remains at the disposal of the gen- 
eral government. In the Territories of Dakota, 
Wyoming, New Mexico, Utah, Idaho, and Mon- 
tana, embracing an area of 488,119.680 acres, 
about six-sevenths, or 373,748,118 acres, remain 
unsurveyed, but of this area a considerable 
amount will inure to railway corporations as 
soon as the surveys are completed. Probably 
250,000,000 acres of land suited to agricultural 
settement yet remain at the disposal of the gov- 
ernment. On the Pacific slope three States, 
California, Oregon, and Nevada, and two Terri- 
tories, Arizona and Washington, covering in 
all 351,408,000 acres, about five-sevenths, or 
250,290,564 acres, remain unsurveyed. Indi- 
vidual or corporate title has attached to an area 
about equal to the surveyed lands, but of the 
remainder a large proportion is covered with 
mountain ranges, or with an ai-id climate, ren- 
dering it unfit" for any kind of farming except, 
perhaps, sheep farming. In regard to lands at 
the disposal of the different States, the informa- 
tion is less general or specific. None of our 
correspondents found any such lands available 
for private settlement in the New England or 
Middle States. Craig county, Virginia, reports 
2,000 acres. State lands undisposed of are also 

. reported in several counties of North Carolina, 
viz, Pamlico, Hyde, G-raham, Bladen, Caldwell, 
Alleghany, Camden, Henderson, Tyrrel, Wilkes, 

' and Montgomery. Similar reports from Beau- 
fort, Colleton and Clarendon, in South Carolina. 
Camden, Georgia, reports 60,000 acres. All the 
Gulf States report considerable bodies of State 
land disposable in different counties. Texas on 
her accession to the Union stipulated for the 
possession of her own public lands, and has con- 
sequently an immense domain open to settle- 
ment. The other Gulf States were all erected 
out of the public domain, and have been endowed 
by the general government with , various land 
grants under the educational, swamp land, and 
other laws. Of the Southern inland States, only 
Arkansas is a public land State, and hence has 
had numerous grants from the general govern- 
ment, of which a considerable portion remains 
unsold. In Tennessee, where the unoccupied 
lands has been ceded to the Union by North 
Carolina, the lands were found so covered by 
contradictcry prii?ate claims that the general 



government ceded them to the State of Tenn- 
essee. From the returns we conclude that the 
mass of these lands have passed into private own- 
ership, as only two counties, Fentress and Meigs, 
note any remnant within their borders. West 

1,1 I'm »W ' r^'V^ i-r;. 




: 1 

Virginia and Kentucky report no lands of this 

character. In Ohio no State land is reported; in 

I Indiana our correspondent, in Jasper county, 

reports 40,000 acres. In northern Michigan 
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large bodies of State lands are yet undisposed 
of. Wisconsin has largely disposed of her lands, 
yet several counties report from 10,000 to 20,000 
acres. Minnesota has a large amount of State 
land undisposed of ; only half the county of Crow 
Wing has passed into private ownership. Iowa 
has mostly disposed of her State lands. Consid- 
erable tracts are scattered through Missouri; but 
Kansas, Nebraska, and Colorado present very 
large areas. The Territories have received but 
small endowments as yet, and consequently have 
but little to offer. On the Pacific coast numer- 
ous tracts of State land await disposal. Of lands 
granted for rail and wagon road construction 
the total area is 198,165,794 acres, of which 
59,308,581 were granted to fourteen States, viz, 
Illinois, Mississippi, Alabama, Florida, Louisiana, 
Arkansas, Missouri, Iowa, Michigan, Wisconsin, 
Minnesota, Kansas, California, and Oregon, in 
behalf of railways chartered by them. To the 
corporations commonly known as ^the Pacific 
roads were granted about 135,000,000 acres. The 
locality of many of the later donations can not 
be determined till, the public surveys along their 
lines shall have been completed. The endow- 
ments vary in amount. The earlier roads, such 
as the Illinois Central, were allowed the odd 
numbered sections within six miles on either side 
of the road, and selections of odd numbered sec- 
tions between that limit and fifteen miles to 
replace sections within six miles to which prior 
rights had attached. lu some of the later grants 
the^ limits of the original and reserve tracts were 
increased to twenty and thirty miles respectively. 
Some of these grants have lapsed through failure 
of the grantees to comply with the conditions 
required by law. Of the above aggregate, 
-3,857 ;218 acres were granted to three States, viz, 
Wisconsm, Michigan, and Oregon, for military 
and wagon roads. Of unoccupied lands belong- 
ing to individuals, vast areas are reported in all 
sections of the Union. In the mountain and 
forest regions of the older States, for instance, 
we are informed that from half to three-fourths 
of whole counties are held, without occupation 
or cultivation of any kind, by private parties. 
Much of this represents valuable mineral lands, 
and other woodlands largely on mountain slopes. 
Such lands are to a small extent available for 
agriculture. There is no doubt that in a great 
many instances men have more real estate than 
they can profitably manage, and that many 
eligible farm tracts are available to purchasers 
from this source. Yet it is human nature to 
hold on to what is acquired as long as possible, 
and it must be confessed that the management 
of the great wheat growing farms in the North- 
west and the great cattle and sheep ranches on 
the plains, have been most admirable, so far as a 
good interest on the capital invested is eon- 
cerned. As the country grows older, these 
investments will continue to pay less and less, 
until at length it will become imperatively neces- 
sary that these immense estates be subdivided 
into small estates. As showing the animus 
exhibited in acquiring these large estates, wa 
have shown, by illustrations, a stock ranch on 
the plains, an actual harvest scene in the North- 
west, a plantation scene in Texas, and also a 
round-up of cattle on the plains. The prices of 
farm lands, both cleared and timbered, were 
made subject of inquiry in several investigations. 
The following table shows the results of those 



inquiries for 1880. The first column gives the 
States mentioned, except Rhode Island, from 
which there is no report; the second column the 
average value per acre of cleared land in 1880; 
the third column the average value per acre of 
timbered land, and the last column the average 
increase in value of both classes in one year: 



States. 


1 

"■So! 
Ill 
1 


lis 

< 


to* 

£§•3 




$12 87 
IB 00 
IS -28 
85 00 


813 66 
33 00 
)7 78 
43 25 


Percent. 




10 








s 


Rhode Island 




Connecticut 

New York 


29 00 
B8 48 
82 42 
45 75 
19 00 
24 65 

9 42 
9 77 

8 64 
6 93 

9 48 
663 
788 

14 36 
8 98 
11 78 
1.S00 
21 05 
18 86 
47 53 
34 39 

30 46 
33 03 

26 07 
14 45 

27 36 
14 52 
11 88 

8 93 
37 16 
21 71 


21 50 
40 88 
56 82 
29 70 
15 00 
35 50 
7 48 

5 53 

6 24 
5 45 

3 03 

4 08 
3 78 

3 63 

4 00 
3 48 

7 28 
9 39 

12 82 
•41 87 
20 27 
26 90 
23 68 
IH 55 
12 25 
39 36 

8 25 
19 12 
25 86 

8 55 
450 


7 
4 7 


New Jersey 

Pennsylvania 


5.2 
7 


Delaware 


7 5 


Maryland 


6 3 


Virginia 


1 4 


North Carolina 


6 
9 


Georgia 


10 




28 




9 


MiBsiesippi 


9 




9 




4 & 


Arkansas 


7 3 


Tennessee 


8.7 
8 


Kentucky 


8.2 


Ohio 


8 & 


Michigan 


8 


Indiana 


8 7 




11 


Wiscon&in. 


7 
5 


lOWH , 


7.5 


Missouri 


12.5 
10.3 


Nfebrasta 


15.3 


California... 


3 2 


Oregon 


2.6 



It wiU be observed that every State shows an 
increased avei"age value. A few counties report 
no change and stUl fewer a decline. The average 
for the whole country is eight per cent, increase. 
New England reports an increase of eight per 
cent. Timber lands here show a tendency to 
advance in relative value, showing a growing 
scarcity of this kind of lands. In New Hamp- 
shire and Vermont the average value of timbered 
lands exceeds that of cleared lands, whUe in 
Maine there is comparatively little difference. 
In Alabama, Mississippi and Louisiana wood 
lands are comparatively lower. The proportion 
of urban to rural property and population is so 
much greater, that the value of land depends 
more upon its market crops. In the Sliddle 
States the average value of both classes of land 
has advanced five per cent. The total area here 
is more than double that of New England. The 
advance in prices is mostly caused by the exten- 
sion of mining and manufacturing and is felt 
more strongly near the centers of those branches 
of industry. Timber land also commands a 
higher price. In the oil regions quite an area 
supposed to be rich in petroleum is held by 
speculators for higher prices. The South Atlan- 
tic States have advanced their land values six 
per cent. Many counties report a very con- 
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fiiderable appreciation from various causes. Tlie 
increase in tobacco culture, the abundance and 
high price of the last cotton crop, manufacturing 
and mining enterprises, etc., are mentioned as 
among the causes of this improvement. Xbe 
Gulf States estimate a rise of eiglit per cent. 
The Florida figures, twenty-eight per cent., are 
believed to be excessive, but the small area of 
farm land compared with other States in this 
eection, renders this excess of little importance 
in the general estimate. On the other hand, the 
estimate of Texas, 4.8 per cent., is evidently too 
low. In Florida, vast areas of timber land are 
just coming into market, and the special value 
of the land depends not upon its adaptability 
for agriculture as for the timber to be cut off it. 
In all these States are large amounts of public 
lands available for settlement and purchase from 
the government. In the western counties the 
exodus of African laborers has caused some 
reaction and caused some lands to be thrown 



this region, the latter at giant strides; but the 
advance in prices of farm lands in this region is 
evidently due to the immense crops of 1879. 
Several correspondents complain that timber 
land is bedoming scarce, yet in all these States 
cleared land bears a higher average price. West 
of the Mississippi river farm lands increased ten 
per cent, in value. In the prairie States— Iowa, 
Kansas, and Nebraska— timber land bears a 
higher price than cleared land, and in these 
States a very considerable effort has been made 
to plant lands in timber. The rapid increase in 
population, together with the extension of man- 
ufacturing enterprise in these States, will account 
for the increase in farm values. The Pacific 
States show but three per cent, increase. In 
relation to the public domain of the United 
States, and the yearly surveys, in spite of the 
prodigal manner in which they have been given 
away in aid of public and private enterprises, 
there still remains a large body, surveyed and 
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upon the market. The yellow fever also had its 
reactive influence. In several counties, a rapid 
denudation of timber lands is noted. The 
Southern inland ' States claim an improvement 
of nine per cent. In Arkansas the rapid increase 
of population and settlement will account for 
this improvement. In Tennessee and West Vir- 
ginia there has been a considerable increase in 
the mining population and in mining enterprise. 
The removal of colored laborers to Kansas has 
caused an influx of white labor. In these and 
in other Southern States it is noted that the 
freedmen are becoming land-owners to an extent 
hitherto unexpected. North of the Ohio the 
enhancement in the value of lands was about 
nine per cent. An increased demand for real 
estate has sprung up under the operation of 
several causes. Mineral and manufacturing 
enterprise are advancing in different parts of 



unsurveyed, to be disposed of. This is exclusive 
of Alaska, which is not supposed to contain 
much land suitable for cultivation. The public 
lands surveyed during the year 1880 amounted to 
15,699,353 acres, making, with previous surveys, 
a total of 752,557,195 acres in all surveyed, and 
leaving an estimated area of 1,063,231,727 yet to 
be surveyed. The annual survey is about double 
the number annually disposed of. How much 
really arable lands remain for the settler to take 
up can not, of course, be determined from the 
land otfice reports, nor do the best authorities 
agree as to the proportion of good land to the 
whole domain. In respect to the amount of area 
susceptible of cultivation in the different coun- 
tries of Europe nature has been very diverse. 
Inaccessible and arid mountains, and lands sub- 
ject to overflow of the sea, constitute the greater 
portion of lands classed as not arable. The 
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percentage of lands not arable is greatest in 
Ndrway, being seventy-two per cent, of the 
whole; next comes Sweden, then Portugal, while 
Bavaria and Wllrtemberg have the least propor- 
tion not susceptible of cultivation, being less 
than two per cent. Great Britain has twenty- 
eight per cent, not susceptible of cultivation, 
Ireland thirteen per cent. , and France only nine 
per cent. The amount of land devoted to cereal 
crops and to fallow and pasture also differs 
greatly, according to the habits an^ traditions of 
the inhabitants. Belgium has the largest pro- 
portion of land in cultivation, having fifty-nine 
per' cent. ; France has fifty-three per cent., and 
Great Britain -thirty-nine. In the United States 
no effort has been made to find the area suscep- 
tible of cultivation. It is, however, one of the 
most favored of any country on earth, consider- 
ing its vast area. In the prairie country, for 
instance, there is almost none of the land but 
■what may be cultivated. (See Supplement for 
additional information). 

LANDSCAPE GARDENING. Landscape 
gardening is one of the departments of Horti- 
culture, by wh'ch tlie effect of a natural scenery 
is heiglitened by art, or by which a mon- 
otonous area is rendered beautiful, by 
means of walks, drives, lakes, bridges, 
rock-work, and the planting of trees, 
, shrubs, and flowers. In fact, in its broad 
sense, it is high art, in which but few 
professionals ever arrive at high emi- 
nence. So far as the present work is 
concerned, it will not be necessary to go 
into the minutia of details. To point out 
B»me means by which the farmer may 
beautify his home, and give illustrations 
of nature's, and of artificial work, will be 
sufficient Many farmers seem to be im- 
bued with the idea, that time and monfey 
spent in beautifying the grounds about 
the home is time and money thrown 
away, and yet there is no means that may 
be employed that will give so much pres- 
ent satisfaction, or that will more enhance 
the value of a property if it is to be sold. 
In this tliey are not altogether to blame. 
They have been taught to believe that 
it could only be accomplished at a large 
outlay of money, and through the labor of 
a professional gardener. Nothing, how- 
ever, could be more fallacious. It is not 
merely artiflcial surroundings that they 
are to create, but to take advantage of the 
natural beauties of a home and heighten 
these by bringing the grass into a close 
and smooth sward, to lay out and build 
walks and drives, and so arrange the planting of 
the whole that it may be partially shaded with 
handsome trees, and to shut out offensive objects 
by closer planting. In fact the whole farm is to 
be considered. If there is an unsightly knoll near 
crown it with deciduous and evergreen trees. 
If there is a depression, some parts of which are 
marshy, form a lake, and from it a small stream 
to carry away the outflow, taking advantage of 
any facility that may offer to drain the balance. 
Plant the edges of the pond with weeping or 
other willows, and thus three important objects 
are subserved, drainage, water, and shade. In 
nine cases out of ten the drained land will pay 
the cost of the whole. If there is a meandering 
water course running through a vallej', clear the 



banks, leaving clumps of elms, maples, and lin- 
dens at the bends here and there Cover the 
banks with a firm sward of grass, and here again 
three objects are attained: superior pasturage, 
available water, and shade. In time the groups 
of timber will grow into trees, when they may 
be thinned and the surplus sold. There should 
be woodland on every farm, and if one can take 
advantage of land otherwise of little value for 
the planting, two objects again are attained: a 
provision of timber for the future, and a land- 
scape effect that will be pleasant to the eye. 
In all this do not seek the picturesque, it is 
only here and there a place tliat can be height- 
ened by picturesque planting, and these situa- 
tions, picturesque in themselves, as for instance 
where there is a waterfall or rugged scenery. 
Sylvan beauty is what is wanted on the farm, and 
in no country in the world is the ground work 
more carefully laid by nature than in the West, 
where we have undulating prairie. There are but 
few farms where a permanent thread of water 
may not be supplied by artificial drainage intelli- 
gently conducted, and what is more beautiful 
than the soft haze lying about distant bits of 
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woodland in the spring. The cool, inviting shade 
in summer, and the gorgeous splendor of the 
autumn when the maples are blazing with their 
many tints, while the other trees tone down their 
beauty with their more sober hues. It is the home 
grounds, however, that require the nicest atten- 
tion. Here there should be plenty of room. A 
five acre lot is none too much for the farmer's 
home, for none can better afford it than he, and 
here it is grass and trees that beautify. Plenty 
of grass and only trees enough to shade it here 
and there. This may be partitioned off with light 
wire fences, to afford pasturage to sheep, calves 
and colts, or the grass may be mown so it need 
not be lost. If the ground be somewhat broken 
plant the knolls with-clumps of trees just so as to 
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break the view l)ut not to shut out the vista 
beyond. Do not have too many roads and wallis, 
these cost money, for they should be well made, 
and at least have the appearance of being made 
for use. Above all, never make the mistake of 
setting a pretentious mansion down on the prairie, 
with nothi^ about it but rough fences and rank 
■herbage. The owner of a fine house without 
anything about it to tone dowp its glaring exte- 
rior, has made one of the most comfortless mis- 
takes possible. A cottage, however humble, 
shaded by trees and with its vine-clad porch, 
with a winding path, gladdened with a few flow- 
ers, leading to it, is far more beautiful as it is far 
more homelike. Other things, being equal, the 
farm with its pretty cottage and comfortable 
barns, protected by wind-breaks, and enlivened 
here and there with clumps of trees, will bring 
far more money, than the other with its bam- 
like mansion and its bleak surroundings. How 
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this will look may be seen in the cut of a 
Southern Homestead on page 553. Mr. McWor- 
ter, one of the most observing and pi'actically 
scientific horticulturists in the West has given 
the following ideas on making a homestead. 
They will well repay perusal. He says : Not 
to dwell at length on Uie various mistakes most 
commonly made in homestead arrangements, it 
may be briefly stated people are generally too 
stingy of the little bit of ground around the 
house ; they allow no ground for shady lawns 
or homestead scenerj' ; they fence themselves up 
in a little narrow door-yard, and then to save 
steps in doing chores they get the barn and its 
numerous appendages closely and conspicuously 
located, if not exactly in front of the house, at 
least so as to break the view to the road in a side 
direction. In short, the arrangements for the 
comfort, convenience and pleasure of cattle, 
hogs, chickens and children, are too closely 
mixed and commingled together. Even people 



who are anxious to have everything very nice, 
conceive of no way only the old, stiff, rectangular 
square rule plans for every thing — every thing is 
brought to straight lines and square corners — 
' fences all straight, gate exactly in front, a 
straight walk to the front door, shade trees ar- 
ranged in exact military order. Such grounds 
present no pleasing variety — ^nothing but the 
tiresome sameness of straight lines and rectan- 
gular forms. It is difficult to give any very def- 
inite rules for homestead arrangements, because 
scarcely any two situations are exactly alike. , 
But, to bring the matter to your minds, we will 
suppose you are about to prepare for yourself 
a country home. Tou are inspired with the 
beauties of nature — you have listened to the 
music of the pines ; and natiu-e's picturesque 
scenery and flowing outlines have nearly expelled 
the old rectangular, iron square plans all out of 
your mind. Tou first choose your building site. 
You do not choose the most 
level portion of your farm; be- 
cause for your building sites, 
groves, orchards, and general 
homestead scenery, you prefer 
grounds somewhat rolling ; and 
for farming purposes you prefer 
the level lands. You choose a 
site for your house on a rising 
swell of ground, some ten or. 
twelve rods from the road. Tou 
want room in front of your house 
for some breadth of grassy lawn, 
and some pleasing diversity of 
landscape scenery. You next de- 
cide on a spot for your bam, 
back of your house, and not too 
near, because you want room 
back of your house for garden 
and fruit-yard ; for you know it 
is in bad taste to have a f enced- 
up kitchen garden next to the 
road. Having chosen tlie place 
for your barn and feed -lots ofE 
back of the house, you want a 
lane from these to the public 
highway ; but you do not want 
this lane to infringe on the 
grounds of your house-yard, and 
you give this lane a graceful 
curve around your buildings. 
You border this lane with large 
trees — it gives a rich expression to your home- 
stead and furnishes gTateful shade. Tou plant 
trees of large gi'owth back of your house, that 
will rise above the house and partially screen 
the bai-n and its appendages from view. Tou do 
not commit the blunder of planting all your 
evergreens exactly in front of &e house; 
because you know, though they might look 
well enough there at first, they will, in time, 
grow to broad proportions, and even darken the 
light of your windows, and nearly hide your 
house from view. Tou group the evergreens 
mostly off in side directions, to the right and 
left; only allovring a few of symmetrical form 
and smaller growth on the grounds in front. 
Tou plant perhaps a few trees of large growth 
at the extreme outer border of your grounds, 
along the road. Tou avoid getting your front 
grounds too much filled up with low shrubbery; 
for you prefer that your front views shall con- 
sist mostly, of a clean, grassy lawn, with only 
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a few scattering trees to afford a pleasing plaj of 
sunshine, and shadow. In short, jou desire to 
have your largest trees back of } our house, and 
bredking round in irregular groups toward the 
road, with only scatteiing trees in front. When 
your trees have grown up, your house, when 
■viewed from the road, will appear to stand back 
in a kind of bay, partially encircled with a rich 
background of sylvan scenery, and having a 
breadth of green lawn in front. It is a very 
common error to plant too many trees in front, 
.and not enough back of the house, and off at the 
wings. If a natural grove of young timber 
should be on the ground you have selected for 
your homestead, you will consider this very for- 
tunate. The most charming situations are such 
SB afe already adorned with a growth of young 
timber. You will make such improvements on 
what nature has supplied at your hands as good 
taste and landscape effect will suggest. If you 
<!an preserve a natural grove of some extent, 
contiguous to your building ground, you will 
consider yourself especially favored. , Nothing 
could add more to the sylvan attractions 
of a homestead. A country that is di- 
vested of its natui'al groves is bereft of 
its richest garlands of beauty. In plant- 
ing trees and laying out grounds you will 
imitate nature's rounded turns and flow- 
ing outlines, so as to make groups of ever- 
greens and masses of shade trees present a 
scenery of wild diversity. The aspect of 
your situation, or make of ground, will 
suggest natural curves ot rounded turns 
ito the outside boundai'y of your grounds. 
You will determine on the place for your 
entrance gate — not exactly in front of the 
house, but off in a side direction, so as to 
afford a richer view of the architectural 
forms of the house, and also to afford 
more changing 'views in the scenery of 
your grounds. Perhaps a gate for foot 
men will enter your grounds, in a side 
direction, from the one side, and the car- 
riage gate off at the other. Your carriage- 
drive may either pass by a graceful curve 
in front of your house, and thence around 
your house ; and off back to the barn, or 
(what is better) it may curve up near the 
house, and then wind its way toward the 
barn. Your walks, also, should take such 
easy turns or windings as the make of 
your ground or "groups of trees will sug- 
gest. There should always be some seem- 
ing necessity for any or all turns in your 
walks. It is often proper to plant groups of 
trees to occasion a necessity for such turns in a 
walk or carriage-drive. Fences are obstructions 
in landscape scenery, and should only be built 
where absolutely necessary. Where a fence is 
indispensable, as along the public highway, it 
Should be such as will obstruct the view as little 
as possible. If swine are excluded from the 
public highways, (as they should be in every 
civilized community,) fences may be constructed 
in good taste, that will be very little obstruction 
to landscape views. Out door-yard fences 
should be no higher than necessary — if a picket 
fence, let it be of square pickets, and as wide 
apart as security will perniit. Do not paint your 
fences white. It is from a want of due reflec- 
tion that people so often commit the error of 
painting their boundary fences white. A glar- 



ing white picket fence should never be placed in 
front of a beautiful landscape. The ostentatious 
white fence stands there m self-display, and 
attracts all attention from the landscape scenery 
beyond the fence. Let the fence be painted in 
some color that will harmonize with the bark of 
the surrounding trees, such as a sober drab, or. 
the softer shades of brown. For objects- of 
ornament, that stand back in some shady portion 
of the grounds, such as a pretty summer house, 
for a small building, partially screened by 
trees, or if a low cottage, white is not inap- 
propriate for the dwelling itself; but for 
buildings of any considerable architectural pro- 
portions, other shades of color are preferred. 
Having thus rapidly presented some general prin- 
ciples in the an-angement of homestead scenery, 
we will briefly add a few suggestions on the 
management of grounds. In commencing the 
work of preparing a homestead on wholly naked 
ground, it is advisable to first plow ^nd harrow 
the entire grounds. Your whole plan is next laid 
out and staked off. Your trees are planted by 




A SOTJTHBBN HOMESTEAD. 

experienced workmen. Knowing the import- 
ance of giving your trees a vigorous growth on 
the start, you decide to cultivate the whole 
ground for a few years. You perhaps appro- 
priate the more open portions to some low, hoed 
crops. A good, steady single horse and careful 
driver may be employed in the work of cultiva- 
tion. After two or three years of this treatment, 
your trees get a luxuriant start and begin to pre- 
sent a pleasing aspect; and you finally prepare 
your grounds for seeding. This, in favorable 
seasons, should be done in August, so that if the 
August seeding is not a success, another sowing 
or seeding can be made very early in the spring. 
It is not very important what kind of grass seed 
is used, provided some blue grass seed is mixed 
with it— the blue grass will ultimately occupy the 
ground. In preparing grounds for seeding, 
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no labor should he spared in getting the surface 
perfectly even. After your grounds are seeded, 
it may be necessary to nurse the growth of some 
of your favorite trees by mulching, or by sur- 
rounding them with circular flower beds. You 
will not neglect the frequent and timely use of 
the lawn mower. "What can be more charming 
than an expanse of closely mown lawn, enliv- 
ened by the lights and shadows of sylvan 
scenery? Your walks, also,^ must be kept 
free from weeds. A few of your evergreens 
most contiguous to the house may be kept trim- 
med in neat symmetrical forms; but those in 
more remote portions of your grounds should be 
allowed to assume a free growth and natural 
proportions. As illustrating natural scenery the 
cuts wUl show, first, a Southern forest scene, 
second, a northern forest scene. As illustrating 
great natural beauty, when water forms the prin- 
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cipal feature, the illustration showing islands in 
the Mississippi will suffice. From the fact that 
it would occupy too much .space to go into 
the details of landscape work from a working 
standpoint, and from the added fact, that no two 
places should be treated alike, we leave these 
sugigestions as tbey are; but as a means of edu- 
cating the eye to purely artificial work, so that 
when nature's effects have beeu heightened by 
art, and to natural picturesqueness, and also to 
sylvan landscapes, we have interspersed through 
this article landscapes which explain themselves. 
A few words as to the trees for planting will not 
be out of place. The barns and other farm build- 
ings should be well protected, especially in prairie 
regions. Strong winds require strolig trees, and 
cold winters warm shelter. Oaks, maples and 
elms, among deciduous trees and the Norway 



Spruce, white pine and firs, among evergreen*, 
will be proper. Cottonwood, and other soft 
wooded trees may be allowed for a time while 
other trees are growing; but for permanent plant- 
ing, they give a cheapening — not to say penny- 
wise — appearance, and where they are allowed to 
tangle with and overgrow better trees, a slovenly, 
not to say shiftless, appearance, while the other 
class express strength, sturdiness, independence 
and retirement. The common mistake made in 
new places is too thick planting, and especially in 
negligence in thinning. There is, however, no 
objection to rather thick planting of young trees 
but be sure you thin before there is even an 
appearance of crowding. Among the most beauti- 
ful of deciduous trees is the hard maple on suit- 
able soil. On well drained prairie soil, although 
rather slow at first, it will clothe itself in the most 
luxurious foliage, and grow more and more 
beautiful year by year. The red or 
swamp maple, on moister soil, is hand- 
some in summer and magnificent in 
autumn. A weeping willow is always 
beautiful in a valley ox near water, 
and next to it the black willow. The 
golden willow is also beautiful in early 
spring, looking like a light green cloud 
in the distance. The elm is always 
beautiful and assumes so many graceful 
and pendent forms when planted singly 
that it should not be neglected. The 
Linden (basswood) is among the most 
beautiful of trees in summer where it 
has plenty of room to spread. It is on 
the whole a cleanly tree, handsome in 
its bloom at midsummer, and its broad 
leaves are somewhat tropical in ap- 
pearance. Among shrubs for orna- 
ment the planter must be guided by 
circumstances. Small flowering shrubs 
may be interspersed about the lawn 
and ^ herbaceous perennials may form 
center pieces for beds of flowers, or 
be placed neai'cr the house. In all 
cases when the planter may be in 
doubt, if practical descriptive text 
books be not at hand, the nearest in- 
telligent nurseryman should be con- 
sulted. Nevertheless, the intelligence 
of the female portion of the household 
may here be generally relied on to 
guide correctly, in the arrangements 
and care of beds. So also their taste 
will be generally correct as to the 
proper planting of trees, shrubs, curves 
of walks and drives. In regard to the planting 
of trees and shrubs avoid straight lines. A 
good plan in the setting of trees and groups, is to 
provide a tall stake that may be easily seen from 
a considerable distance, and the requisite number 
of smaller stakes. Let the assistant be sent up- 
on the ground to be planted to hold the stake, 
while the director stations himself from the point 
of view, as the porch of the house, etc. ; direct 
the stakes to be set, so no two of them will come 
in line, at least not near together. Once they 
are fixed from the principal point of view, pro- 
ceed to another principal point, and if there is a 
glaring defect, as seen from thence, have it recti- 
fied by moving the offending stake to another 
position that ^vill not interfere with the view 
from the first point. Thus you may get your 
planting so it will easily harmonize as a whole. 
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and it will have been accomplished at a mini- 
mum outlay of time. In preparingyour grounds, 
you have the satisfaction of having not only 
accomplished a work not generally supposed pos- 
sible for farmers, but of having illustrated that 
it is not difficult. That it only requires a little 
thought and the display of original ingenuity. 
Neither of these are really difficult to him who 
should be as observant of what is going on about 
him in nature and art as the farmer. Because 
one labors with his hands it is no sign that he 
may not be an artist. In fact the inspiration of 
art seldom comes unsought or without thought. 
In conclusion we also present several forms 
of beds carefully prepared by Mr. H. DeVry, 
Assistant Superintendent of Lincoln Park, Chi- 
cago, from the more simple to those somewhat 
intricate with a list of plants proper for planting 
therein. The taste of the female portion of the 
family, however, may be relied on to make these 
beautiful with other flowers, annual, biennial, 
and perennial. The idea being to so blend 
color, form and size that the whole shall make 
a harmonious picture. 




I.— A. Ageratnm, dwarf, blue. B. Geraniam, Wonder- 
fo", scarlet. C. ColeuB, Buttercup. The border, Alter- 
nantbera amcena. 

n.— A. Coleus, la Nigra. B. White or pink Geraniums. 
C. Coleua, Soath Paric Gem. The border, Achyranthus 
Lindepil. 

IV 



ni.— A. Colens, Crown Jewel. B. Geranium, Hme. Thi- 
boiit. C. Blue and white Verbenas, mixed. The border, 
Alternanthera auicsna. 

IV.- A. Scarlet Geranium B. Colens, Jfrs. Kirkpat- 
rick. C. Achyranthus VershatEeltii. The border, Ciner- 
aria Maritima. 




v.— A. Ageratura, blue. B. G-^ranium, "Wonderful, 
Bcarlet. C. D. E. Coleus, Vershafieltii. F. Geranium, 



Mountain of Snow. G. Geranium, Earl Roslin. H. Blue 
Verbenas. J. Coleus, Park Gem. The border, Achyran- 
thus Lmdenii. ' 





VI.— A. Coleus, Mary Stuart or C. Rubra. B. Coleus. 
Park Gem. C. Coleus, Versicolor. D. Coleus, Puck! 
The boi;der, Gnaphalium lanatum. 

Under the articles Forestry, Gardening, Horti- 
culture and Lawn, will be found other valuable 
information relative to the subject of Landscape 
Gardening 

LANIARIES. Denies laniarii. Conical teeth 
at the sides of the jaws, next the incisors. 

LAKCH. Larix. A class of trees having the 
general characteristics of the Coniferas, except in 
the loss of the evergreen character, the family 
being strictly deciduous. "When raised from 
seed the young plants hold their leaves for two, 
sometimes three years, and thereafter become 
deciduous, dropping their leaves and remaining 
bare during the winter. The larches, however, 
are treati d precisely like evergreens, are subject 
to the same rules in transplanting, and in the 
effects to be produced upon the landscape. The 
species are few. The American Black Larch 
and the European Larch will serve as the types 
of the species. The European Larch for all 
purposes of ornament and excellence is the 
variety now generally planted. The wood is 
firm, very lasting, of tolerably quick growth, and 
has the peculiar quality of resisting fire. The 
tree is handsome in its drooping foliage and one 
of the most picturesque of trees in age, being 
especially adapted to planting on promontories, 
rocky places, gorges, etc. The best situation for 
the larch is sound land where the roots will not 
be drowned in winter nor suffer with drought in 
summer. The whole family are natives of cold 
climates and mountainous districts of Europe, 
Asia, and America. When planted in proper 
situations, the larch is a fast growing tree, but if 
transplanted should be done early in the spring, 
since the buds are apt to start with the first few 
warm days. The best way to handle larch is to 
transplant in the fall after the leaves have 
dropped, and protect the first winter with mulch 
and staking. Besides the European and Ameri- 
can Larch, the Dahurian Larch may be men- 
tioned, growing well up into the colder regions 
of Siberia. It seems nearly allied, according to 
the description of it by European writers, with 
tlie European Larch. In the colder regions of 
Siberia, it is a mere shrub, but further south 
becomes a large tree, with irregular, twisted, 
drooping branches. The Sikkim Larch, a nativ* 
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of iBhotan, Sikkim, and Nepal, an inelegant, 
sprawling branched tree, says Dr. Hooker, with 
the branches standing out awkwardly, and often 
drooping suddenly. In the autumn, the foliage 
is said to change to a bright red, forming a fine 
contrast to other trees. In the Altai mountains, 
of Siberia, is found the Altaian Larch, similar 
to the common larch, but with smaller cones, 
a strong growing tree, luxuriant, with large 
leaves and pendulous habits. The Western 
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Larch {Larix occideniali^ found on the western 
slopes of the Rocky mountains, and thence 
toward Oregon. That the larch is a valuable 
tree for planting upon the soils we have described 
there is no doubt. That it is altogether unsuited 
to that class of prairie soils that are light and 
fluffy and subject to be wet in the winter and 
spt'ing, is quite as evident. The evidence in 
regard to the success of planting on the western 
plains is conflicting, but the weight of testimony 



so far would seem to be that it is a valuable tree 
for planting. 

LARD. The leaf, intestinal and other fat of 
swine when tried into oil. It is one of the 
most important products next to the meat, and 
forms a very considerable portion of the carcase. 
The average ranging about thirty-four pounds 
per hog, when the average weight is 3 17 pounds 
varying according to fatness. In 1874-75, the 
average weight of all the hogs slaughtered in 
the West and Northwest, was 
209. 77 pounds; the average weight 
of lard per hog was 35.03 pounds. 
This was an exceptional year, the 
hogs being very fat. In 1876, the 
United States exported 168,405,839 
pounds of lard of the value of 
$33,429,485 ; an average value of 
13.3 cents per pound. 

LARGE-FOOTED HAWK.- 
(See Buzzard.) 

LARE. The Meadow lark, or 
American starling is the best 
known of our larks. Its song is 
of exceeding sweetness, the few 
plaintive notes it utters being wel- 
come to all as one of the earliest 
harbingers of spring. It is one of 
the most beneficial of birds to the 
farmers, living exclusively on in- 
sects and seeds in the cultivated 
fields and meadows. It is one of 
our most common birds West, is 
found in the southern New En- 
gland States, and thence South 
and West. Nuttall says, in mild 
winters it remains through the 
year, but generally leaves for the 
South late in the fall, and returns 
about the second or third week in 
March, , It commences building 
about the second week in May, 
sometimes earlier ;, the locality is 
generally in a meadow or low 
field. The nest is usually built in 
a tussock of grass; it is pretty 
compact, made of jdry, wiry grass, 
to which a hidden and almost 
vrinding path is made, and gen- 
erally so well concealed that the 
nest is only to be found when the 
bird is flushed. Their food con- 
sists of the larvjB of vaiious in- 
sects, as well as worms, beetles 
and grass seeds, to assist the diges- 
tion of which they swallow a con- 
siderable portion of gravel. It 
does not appear that this species 
ever adds berries or fruits of any 
kind to his fare, like the starling, 
but usually remains the whole 
Summer in moisl meadows, and 
in winter retires to the open grassy 
woods, having no inclination to rob the orchard 
or garden ; and, except in winter, is of a shy, 
timid, and retiring disposition. But one brood 
is reared in the season. In the North it is a bird 
of passage, arriving among the first of the spring 
visitors. 

LARKSPUR. Ddphinmm. Very ornamental, 
hardy, flowering plants, both annual and peren- 
nial, and single and double, cotnbining the 
richest possible variety of brilliant and effective 
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colors, with great duration and- profusion of 
bloom, The dwarf growing varieties are very 
efEective in long lines and groups ; the candela- 
bra-flowered forms a beautiful pyramid, shaped 
like a many-branched candlestick. For large 
beds on lawns, or masses and mixed flower bor- 
ders, also for cut flowers, the taller growing 
varieties are the most desirable. The perennial 
larkspur should be more cultivated in the rural 
gardens than it is; all are remarkable for great 
beauty, diversity of shades of color, and decora- 
tive qualities. They also differ greatly in their 
habit of growth ; some produce magnificent 
spikes of flowers, while others are dwarf, and 
completely covered with bloom. The principle 
color is blue, shading from the softest celestial 
to the darkest purple blue, while all are more or 
less shaded or marked with some other color. 
With the exception of Z). ea/rdiopetaium, all are 
hardy perennials. 

LARVA, The caterpillar or maggot state of 
insect life; the young of some amphibious ani- 
mals are also palled larvae. 

LARVIPARA. Producing .larvae by the 
undermining of water, or by an earthquake. 

LARYNGOTOMY. The operation of making 
an opening into the larynx; this is sometimes 
necessary in cases of choking or severe inflam- 
mation, where the opening of the larynx, along 
which air passes, is closed. 

LARYNX. The upper part of the windpipe, 
formed of cartilage, and lying at the root of the 
tongue. 

LATENT HEAT. Heat supposed to be pres- 
ent in all bodies, and on which their form 
depends; it can not be felt, but, by a change in 
the form, is given out, and becomes sensible or 
free heat. Vapors and gasses contain most, 
next fluids, and last solids; so that, by the 
abstraction of heat, vapors are condensed, fluids 
freeze, and, by the reverse, solids become fluid 
or gaseous. 

LATERITIOUS. A deposit of a reddish 
color from urine, etc. 

LATEX. The milky or elaborated juices of 
plants: it circulates in a peculiar arrangement 
of tubes ■ called the latidferoua vessels, which 
anastomose over the plant. 

LATHYRUS. A genus of handsome climb- 
ing, leguminous plants, much cultivated for 
ornament. 

LATICIFE ROUS VESSELS. Milk vessels ; 
they carry the laieon. 

LAUDANUM. Opium dissolved in alcohol, 
tincture of opium. 

LAUREL. Shrubs, or small trees, of the 
gfaaxB Launi^; several are evergreen; they yield 
aromatic resins and oils. 

LAURINE, A fatty, acrid substance, found 
in the berries of the common laurel, Laurus 
communis. 

LAVA. The porous molten mineral matter 
which has flowed from volcanoes. 

LAVENDER. A plant of the order Lab- 
iatm. Liiwndula vera, is the variety from which 
the lavender oil is made; which is distilled from 
the flowers. It is a small shrub from the south 
of Europe, but not hardy in the North and West. 
L. spica yields oil of spike. This is darker in 
color, not so agreeable in its perfume. It is an 
ingredient in some liniments, and is used in 
mixing colors for painting on porcelain, and in 
the preparation of certain varnishes. 



LAVER. Porphyra laeiniata vulgaris. A sea- 
weed eaten as a delicacy when boiled; green 
laver ( Uka latissima) sometimes is substituted. ' 
^ LAW. Laws relating to agriculture, such as 
bird, dog, fence, forests, manures, roads, stock, 
weights and measures, etc., should be generalljr 
understood by farmers. It would save much 
costly litigation and neighborhood quarrels. 
We, therefore, give some of the most important 
laws in relation to the subjects of interest to 
the farm. The following digest of the bird laws 
of tlie United States was prepared by Hon. J. R. 
Dodge, one of the most correct statisticians in the 
United States : In Maine the penalty is one dollar 
for taking larks, robins, partridges, woodpeckers, 
or sparrows, between March 1st and July 1st; and 
ten dollars to the owner of lands, with the liquida- 
tion of all damage suffered for any trespass 
committed, between March 1st and September 1st, 
in hunting or kiUing the above birds. The law 
in New Hampshire prescribes a fine of one dollar 
for killing, taking, or having in possession, at 
any season of the year,any robin, thmsh.lark, blue- 
bird, oriole, sparrow,swallow,martin, woodpecker, 
bob-o'-link, yellowbird, linnet, fly-catcher, or 
warbler, or rail, yellowleg, or sandpiper, between 
March 1st and August 1st. The fine is tliree dollars 
for each snipe, woodcock, or plover, between 
March Ist and August 1st ; or for each partridge, or 
grouse, or quail, between March 1st and Septem- 
ber 1st. One dollar additional is assessed for each 
bird, if taken in defiance of a publislied notice 
by the owner of the land — one-half for the use 
of the complainant, and the other half to the 
town or city. The action of the law may be 
suspended for one year,' at any time, by vote of 
a town or city, so far as relates to such town or 
city. In Vermont the fine is one dollar in each 
case for taking, wounding, or killing, or for the 
destruction of the nest or eggs of the robin, blue- 
bird, yellowbird, cherry, or cedar bird, catbird, 
kingbird, sparrow, lark, bob-o'link, thrush, 
chickadee, pewee, wren, warbler, woodpecker, 
martin, swallow, niglit-hawk, whippoorwill, 
groundbird, linnet, plover, phcebe, bunting, 
humming bird, tattler, and creeper. The penal- 
ties for the violation of the Massachusetts bird 
and game laws are as follows: Two dollars each 
for killing, at any time, robins, thruslies, linnets, 
sparrows, bluebirds, bob-o-links, yellowbirds, 
woodpeckers, or warblers; the same for killing 
birds on salt marshes, the owner excepted; five 
dollars for killing partridges ,or quail, between 
March 1st and Septetaberlst; woodcock, between 
March 1st and July 4th; five dollars for trapping 
or snaring any birds at anytime, save partridges; 
twenty dollars for killing grouse or heath hen at 
any time, and ten dollars to the owner of the 
grounds and a search warrant authorized for any 
one suspected of the offense; and twenty dollars 
for hunting deer with hounds or dogs in Plymouth 
or Barnstable counties. There is a fine of one 
dollarfor killing between sunset and one hour 
before sunrising any plover, curlew, dough-bird, 
or chicken bird. Any city or town may vote to 
suspend, within its limits, any of the provisions 
of this law. The Rhode Island law-makers 
have prescribed a penalty of two dollars in each 
case for killing, destroying, selling, buying, or 
having in possession any lark, robin, wood duck, 
gray duck, or black duck, between February 1st 
and September 1st, or quail, partridge, or wood- 
cock between January 1st and September 20th; 
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anipe, between May 1st and September 30th; 
grass plover, between February let and August 
1st; grouse, or heath hen, between January 1st 
and November 1st, and swallow, or box martin, 
betweenMay 1st and October 1st; twenty dol- 
lars in each case for killing woodcock between 
January 1st and July 1st. In addition, five dol- 
lars may be imposed, to be paid to the owner of 
the land, for the first offense, and ten dollars for 
the second offense, besides a liability to damage 
for trespass. Action must be brought within 
three months. In Connecticut a law was made 
in 1850, after much opposition, which has since 
been modified and rendered more effective. 
Insectivorous and song birds have greatly in- 
creased since, especially near towns and villages, 
and on the shore of Long Island Sound* A fine 
of three dollars is imposed for killing, selling, or 
possessing, or destroying a nest of eggs of wood- 
cooks between the first day of February and the 
first day of July; pheasants, partridges, or ruf- 
fed grouse, between the first day of February 
and the first day of September; quails of any 
species, between the first of February and the 
first of October; wood duck, widgeon, black, 
gray, broad-bill, canvas-back, or teal duck. The 
fine is one dollar for killing, or trapping, a 
nightingale, bluebird, Baltimore oriole, finch, 
thrush, lark, spai-row, catbird, wren, martin, 
swallow, or woodpecker, at any time, or a robin, 
or bob-o'-link, between the first of February and 
the first of September. The taking of brook or 
lake trout between September 1st and January 
1st is fined one dollar. It is also forbidden under 
a penalty of ten dollars, to take pheasants, part- 
ridges, or quails, on the land of any other per- 
son. The laws of New York, both local and 
general, relative to birds and other game, are 
numerous, and frequently modified or suspended. 
By the recent law, insectivorous and other birds 
are protected between February 1st and October. 
The fine is placed at five dollars for each wood- 
cook, between January 1st and July 4th; ruffed 
grouse, between January 1st and September 1st; 
quail, between January 1st and October 20th; 
wood, black, gray, and teal duck, between Feb- 
ruary 1st and August 1st, (excepting upon the 
shores of Long Island). It is forbidden to catch 
quail or ruffed grouse with a snare at any time; 
and it is unlawful to take prairie fowl within ten 
years, under penalty of ten dollars for each one 
killed or taken. Five dollars each is the penalty 
for taking trout between September 1st and 
March 1st. A penalty is incurred of one hun- 
dred dollars and damages for putting lime or 
drugs in any lake, pond, or stream, by which 
fish may be injured. Owners of dams, if two 
feet or more in height, on the tributaries of 
Lake Ontario, Champlain, or the river St. Law- 
rence, are required to provide a sluice at an 
inclination of not more than thirty degrees, suit- 
ably constructed and protected, as a passage- 
way for fish. Deer are prohibited game from 
February 15th to August 1st, in all counties, 
except Clinton, Franklin, St. Lawrence, Jeffer- 
son, Lewis, Herkimer, Hamilton, Essex, Warren, 
Fulton, and Saratoga, (where the prohibition is 
taken off only in October,) and in Kings, 
Queens, and Suffolk, where November is the 
only month for their pursuit. The fine in the 
last:mentioned counties is twenty-five dollars 
each. For fishing, except with hook or line, in 
certain interior lakes, the fine is twenty-flve dol- 



lars. A similar penalty attaches to trespass in 
fishing, after public notice has been given. It is 
forbidden in Pennsylvania, under penalty of two 
dollars, to trap, kill, or shoot any blue-bird, 
swallow, martin, or other insectivorous bird, at 
any season of the year, and the same penalty 
attaches to the destruction of eggs or nest of any 
of the birds mentioned in law. A fine of five 
dollars is laid for killing rail or reed birds 
betweed June 1st and September 1st; pheasant, 
between Febniary 1st and August 1st; wood- 
cock, between February 1st and July 4th; 
partridge, or rabbit, between February 1st and 
October 1st, and a similar penalty is incurred by 
buying these birds out of Season to sell out of 
the State. Laws have tended to restrain men and 
boys to some extent, yet, it is to be regretted 
that there is room for great improvement, so far 
as insectivorous birds are concerned. The 
game laws of New Jersey impose a fine of five 
dollars each for killing any partridge, water 
fowl, grouse, quail, or rabbit, between January 
1st and November 1st, or woodcock between 
January 1st and July 5th; to be recovered with 
cost of suit, and in default of payment imprison^ 
ment for sixty days may be adjudged. A pen- 
alty of fifteen dollars is laid for placing decoys 
for geese, ducks or brant, at a distance of more 
than three rods from ice, marsh, meadow bank, 
or sand bar, or for hunting them with a light at 
night; and it is made unlawful. to kiU geese, 
ducks, or brant between April 15th and October 
15th, in or about the waters of Barnegat bay, or 
Manasquon river. The fine is five dollars each 
for killing geese, ducks or brant, between April 
1st and December Ist, at Cape May. A trespass, 
after having been once forbidden to enter lands, 
renders one liable to a fine of three dollars. The 
Secretary of State believes these laws effective, 
though not very vigorously enforced. By 
the laws of Delaware it is unlawful for non-resi- 
dents to catch or kill any wild goose, duck, or 
other wild fowl, under a penalty of not less than 
fifty and not more than one hundred dollars. 
Citizens do not rest under this prohibition. A 
warrant may be issued by a justice of the peace, 
upon affidavit that -any person has violated this 
law, and the offender arrested, tried, and, upon 
conviction, fined not less than fifty nor more 
than one hundred dollars, and imprisoned 
until fine and costs are paid. By giving bonds 
in the sum of two hundred dollars, the arrested 
party can elect to be tried before the court of 
general sessions. Any boat, gun, or decoy, 
used in violation of this law, may be seized and 
confiscated, and the penalty for resisting an 
officer is fixed at one hundred dollars. The law 
does not prohibit persons from killing game on 
their own premises, but it is unlawf lufor others 
to kill a partridge, pheasant, robin, or rabbit, 
between February 1st and October 15th, (in New- 
castle county, between January 1st and October 
15th;)woodcock, between February 1st and July 
1st. The penalty is one dollar for each bird killed. 
A person not a citizen of the State, gunning 
upon land not his own, without permission of 
the owner, is liable to a fine of five dollars for 
each bird or other game. Some persons permit 
gunning upon their property; others exclude all 
hunters. The penalty of hunting or killing deer 
is two dollars. No general law for the preser- 
vation of game or birds has been enacted in 
Maryland, Laws of a local character have been 
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made with a limited and partial jurisdiction. 
In Ohio the penaltjr is from two. to ten dollars for 
killing, or attempting to injure or kill, at any 
season of the year, any sparrow, robin, bluebird, 
martin, thrush, mocking-bird, swallow, meadow 
lark, pewee, wren, cuckoo, indigo bird, nuthatch, 
creeper, flicker, warbler or finch, oriole, redbird, 
or catbird. The same penalty in each case is 
incurred by disturbing the nest of any of these 
birds; also for killing dove, wild rabbit, or hare, 
yellow-hammer or flicker, between February 1st 
and September 15th From flve and to fifteen dol- 
lars may be imposed for killing or hunting wild 
turkey, quail, ruffed grouse, prairie chicken, or 
wild deer between April 15th and September Ist ; 
woodcock between February 1st and July 4th, and 
wood duck, teal, or other wild duck between 
May 1st and September 15th. Exposmg for sale 
or having in possession, incurs the same penalties, 
and the costs of prosecution are in all cases to be 
paid by the offender. The Secretary of State says 
the law is effective through most portions of the 
State ; that there are numerous prosecutions, and 
judges usually aflix the extreme penalty. The 
penalty for killing small birds in Michigan is 
fixed at five dollars each, and for wild turkey, 
partridge, or ruffed grouse between February Ist 
and September 1st; for woodcock between March 
1st and July 1st; prairie chicken or wild duck, 
goose, or swan between February 1st and August 
15th; for quail from January 1st to October 1st. 
It is made unlawful to destroy nests or eggs. The 
fines go to the school library fund. Indians and 
inhabitants of the upper peninsula are exempt 
from the effect of these provisions. Illinois has no 
general bird law. In a portion of the counties it is 
made unlawful to hunt or kill deer, turkey, 
grouse, prairie hen, or quail, between January 15 
and August 15th. A fine of five dollars is imposed 
in the State of Wisconsin for killing grouse or 
prairie chicken between December Ist and August 
12th, or partridge, ruffed grouse, or quail between 
December 1st and the first Ttiesday of September. 
An exception is made for the benefit of the Indians 
not civilized. Half the penalty goes to the pro- 
secutor and half to the county. It is unlawful 
to kill or take woodcock in Iowa between the 1st 
of January and 1st of July ; prairie hen or chicken 
between Ist of January and 1st of August, or 
quail, ruffed grouse, pheasant, or vsdld turkey, or 
deer, between the first day of January and 1st 
of September. In Minnesota the penalty is five 
dollars each for killing at any time a nightingale, 
whippoorwill, nighthawk, bluebird, finch, thrush, 
lark, linnet, sparrow, wren, martin, swallow, 
bob-o'-link, robin, turtle dove, catbird, or other 
birds; flve dollars for each woodcock, from Jan- 
uary 1st to July 4th; partridge or ruffed grouse 
between January 1st and September 1st; ten dol- 
lars for trespass tn sporting; twenty-five dollars for 
killing each, deer, .elk, or fawn, or having the 
skin of one in possession between January 1st and 
August 1st. A fine of five dollars is also imposed 
for each speckled trout taken, except in Lake 
Superior, Mississippi, Minnesota, St. Croix and 
Root rivers. In California there is no law for 
the preservation of the insectivorous or song- 
birds Game is so abundant that not even the 
boys are disposed to kill them. The destruc- 
tion of hawks, coyotes and other wild animals 
has caused a marked increase of small birds. In 
some sections quails have increased so as to prove 
destructive to farm crops. Wild geese, in some 



places, do great injury by feeding upon the young 
grain after it is sprouted. A game law exists 
which makes it unlawful to kill any quail part- 
ridge, grouse or ducks, between March 15th and 
September 15th, except in San Bernardino and Los 
Angeles counties. It is also unlawful to kill elk, 
deer, or antelopes from January 1st to July Ist. 
A fine of twenty -five dollars is imposed for hav- 
ing in possession or exposing for sale such game. 
Fines may be laid to the amount of five hundred 
dollars in a single case. A very stringent bird 
law exists in the District of Columbia. In 1863 
the levy court of the county of Washington passed 
an ordinance for the protection of insectivorous 
birds, prohibiting the shooting or taking of 
such birds under a penalty of five dollars for each 
bird so killed, possession being held as prima 
fade evidence of killing. The law confiscates the 
gun of any person carrying or using such weapon 
on Sundays. Pheasants, partridges, woodcock, 
snipe, rail or reed birds and blackbirds, may be 
killed at certain seasons. Only hawlcs, crows 
and owls are unprotected. All other birds not 
here mentioned are protected at all seasons, except 
the last fifteen days of the year. The rigid enforce- 
ment of thip strict law has peopled the woods 
and groves anew in the vicinity of Washington. 
In giving the laws relating to agriculture we 
have been obliged to generalize. If the farmer 
wishes to know specifically as to the latest law 
on any given subject he .must consult his lawyer. 
We aim simply to give the original laws, those 
having been amended from time to time. The 
compiler of these laws says in relation to them : 
The laws of the several States indicate a transi- 
tion period between pioneer life, with its 
inevitable dog companionship, and a state of 
permanent settlement and superior civilization. 
The silly prejudice that allows dogs to trespass 
upon a neighbor's grounds and destroy his 
sheep, while enacting laws to restrain sheep from 
wandering from their owner's pasture, is rapidly 
giving way to a common sense that would make 
restraint equal and just. In most of the States 
are certain provisions of a just law upon the 
subject, but a lack of completeness, or want of 
penalty attached to neglect in enforcement, 
render them partly inoperative, or wholly 
inefficient. In Pennsylvania there is, practically, 
only a threat held over the heads of the dogs, for 
which they seem to care very little; in Maine, 
each separate township has the option to ratify 
or nullify the general law — a non-committalism 
that is far worse than no law; in Ohio, dogs are 
instructed that it is unlawful for them to run at 
large at night, but their owners are held to no 
proper responsibility for their effective restraint; 
and in most other States some radical defect 
exists. Massachusetts has the best law. It taxes 
dogs from two to five dollars each; owners are 
made responsible, under heavy penalty, for their 
registry and taxation; assessors must make 
accurate lists, and evasions of the listing are 
heavily fined; refusal or neglect Of officers to 
execute the law incurs a penalty of one hundred 
dollars; and untaxed dogs are killed without 
mercy, and district attorneys are required to 
prosecute officers who neglect to destroy them. 
Such a law, or one more guarded and efficient 
still, should be on the statute book of every State. 
In Maine a law taxing persons owning or har- 
boring dogs one dollar for each dog was enacted 
in 1863 with a saving clause as follows: Pro- 



LAW 



50O 



LATT 



vided, that towns or cities shall so vote. By its 
provisibns dogs inflicting damage subject their 
owners to fines of double the amount of the 
damage done, to be recovered by an action of 
trespass. Any person may lawfully kill a dog 
that assaults himself or other person while walk- 
ing or riding peaceably, or is found worrying, 
wounding, or killing any domestic animal. Any 
person finding a dog strolling out of the enclo- 
sure of his owner may, within forty-eight hours, 
make oath before a magistrate that he suspects 
such dog to be dangerous or mischievous, and 
notify the owner by giving Mm a copy of the 
oath ; and if the dog shall be found again at large, 
he may be lawfully killed; and if he shall there- 
after wound a person or kill a domestic animal, 
the owner shall be liable to treble damages and 
costs. In 1863 the legislature of New Hamp- 
shire levied a tax of one dollar on male and two 
dollars on female dogs. Prior to this the com- 
mon law was the only protection enjoyed by 
owners of flocks. In 1863 a law was enacted 
forfeiting double the amolint of damage done by 
dogs, recoverable from the owner by an action of 
debt; or a complaint may be made to the select- 
men of towns, who are required, upon proof 
made within thirty days, to draw an order upon 
the treasury, which is registered and made pay- 
able, in whole or in part, from the fund accru- 
ing from the dog tax,, on the second Tuesday of 
March annually. The following is the law of 
1863 for Vermont: 

Sec. 1. The lieters fa the several towns of this State 
shall In each year eet all dogs in their respective towns in 
the grand liata ro the owner or keeper of the same at the 
sum of one dollar each ; and no person shall be entitled to 
have the amount so assessed deducted from their lists 
_ in consequence of any debts owing. 

Sec. 2. Every owner or keeper of a dog shall, when 
called upon by the listers for their lists, notify them of 
the dogs by him owned or kept; and every owner or 
keeper of a dog who shall neglect or refuse to notify the 
Usters as aforesaid, shall forfeit and pay to the town in 
■whichhe resides th'e sum of two dollars, to be recovered 
in( an action on the case in the name of the treasurer of ' 
sUch town, before any court competent to try the same, 
with full costs. 

Sec. 3. It is hereby made the duty of the owner or 
keeper of a dog, whether set in the lists or not, to cause a 
collar, with J:he name of the owner or keeper plainly writ- 
ten thereon, to be worn on the neck of each dog by him 
owned or kept; and it shall be lawful for any person to 
kill any doe running at large off the premises of the 
owner or keeper not haying on such collar'; and the owner 
or keeper of such dog shall recover no damage for such 
killing. 

By another law, owners of dogs that have wor- 
ried or wounded sheep are made liable for dou- 
ble damages and double costs; and they can sus- 
tain no action for damages against persons who 
have killed dogs assaulting them off the premises 
of their owners, or chasing or worrying sheep. 
In Massachusetts, where sheep husbandry of a 
high order is on the increase, stringent and effec- 
tive laws have been passed. The following is a 
synopsis of the last law: 

An Act concerning dogs and for the protection of sheep 
and other domestic animals: 
Sec. 1 . Every owner or .keeper of a dog shall annually, 
on or before the thirtieth day of April, cause it to be reg- 
listered, numbered, described, and licensed for one year 
from the first day of the ensuing May, in the office of the 
clerk of the city or town wherein he resides, and shall 
cause it to wear around its neck a collar distinctly marked 
with Its owner's name, and the registered number, and 
shall pay for such license two dollars for a male dog and 
five dollars for a female dog. 

Sections second, third, and fourth provide for. 



licensing and the payment of money into the 
treasuries: 

Sec. 5. -Whoever keeps a dog contrary to the provisions 
of this act shall forfeit fifteen dollars, to be recovered by 
complaint, and the money shall be p id to the treasurer 
of the county in which the dog is kept, etc. 

Sec. 6. The assessors of the cities and' towns shall 
annually take a list of all dogs owned or kept in their res- 
pective cities and towns on the first day cf May. with the 
owners' or keepers' names, and return the same to the 
city or town clerk on or before the tenth day of July. 
Any owner or keeper of a dog who shall refuse to give 
just and true answers to the assessors relative to the 
ownership thereof shall be punished by a fine of not leeft 
than ten! dollars. 

Sec. t. Mayorsof cities and the chairman of the select- 
men of the towns shall annually, within ten days from 
the first day of July, issue a warrant to one or more police 
officers or constables, directing them to proceed forthvrith 
either to kill or cause to be Killed all dogs within their 
respective cities or towns not licensed and collare.d 
according to the provisions of this act; and any person 
may, ana every pqlice officer and constable shall, kill, or 
cause to be killed, all such dogs, whenever and wherever 
found. Such officers, other than those emplmred under 
regular pay, shall receive one dollar for each dog so des- 
troyed from the treasurers of tbeir respective counties, etc. 

Sec. 8. The mayors of cities and the chairman of the 
selectmen of towns shall, after issuing their warrant to 
police officers or constables, as specified in, the preceding 
section, forthwith certify the fact under oath to the dis- 
trict/attorneys of their respective districts, whose duty it 
shall he to prosecute all such officers as fail to comply 
with this' requirement. 

Sec. 9. Whoever suffers loss by the worrying, maim- 
ing, or killing of his sheep, lambs, or other domestic ani- 
mals by dogs, may inform the mayor of the city, or the 
chairman of the selectmen of the town wherein the dam- 
age was done, who shall appoint two disinterested per- 
sons, who, with the mayor or chairman of the selectmen, 
shall proceed to the premises where the damage was 
done, and determine whether the damage was inflicted by 
dogs, and if so, appraise said damage. The amount of 
said damage shall be certified by the board of appraisers, ' 
and, except in the county of Suffolk, be transmitted to the 
county commissioners, who shall during the month of 
December examine all such bills, and, when any doubt 
exists, may summon the appraisers, and make such exam- 
ination as they may think proper and shall issue an order 
upon the treasurer of the county in which the damage was 
done for all or any part thereof, as justice and equi^ may 
require. The treasurer shall annually, on the first day of 
January, pay all such orders in full, if the gross amount 
received by him under the provisions of this act, and not 
pieviously paid out, is sufficient therefor; otherwise, he 
shall divide such amount ^ro rata among such orders in 
full discharge thereof. The board of appraisers shall 
receive from the county, or fn the county of Suffolk from 
the city or town treasurer, out of the moneys received 
under the provisions ol this act, the sum of one dollar 
each for every examination made by them as prescribed 
in this section. 

Sec. 10. Any town, city, or county officer refusing or 
neglecting . to perform the duties -herein imposed upon 
him, 6hall be punished by a fine not exceeding one hun- 
dred dollars, to be paid, except in the county of Suffolk, 
into the county treasury. 

Sec. 11. The treasurer of any county may, in an action 
of tort against the owner or keeper of any dog concerned 
in doing damage to sheep, lambs, or other domestic ani- 
mals in said county, which damage has been ordered to be 
paid by the county commissioners, recover the full amount 
thereof to the use of said county. If the amount so recov- 
ered exceeds the amount, so received by the owner of the 
sheep or other animals, under the provisions of section 
nine, the excess shall be paid by the county treasurer to 
such owner. AH fines and penalties provided in this act 
may he recovered on complaint before any police court or 
trial justice in the county where the offence is committed- 
Moneys received by the treasurer of any county, city, or 
town, under the provisions of this act, and not expended 
in accordance with its provisions, may be applied to the 
payment of any county, city, or town expenses. 

In Ehode Island, by the law of 1860, a dog 
might be killed with impunity if found without 
a collar bearing his owner's initials, or worrying 
or wounding sheep or other stock out of the 
enclosure of his owner. Any person might make 
oath to any case of injury, or to the special ill- 
fame of any particular whelp, and if the allega- 
tion was sustained, the dog must be confined, or 
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the life of the animal -wfas forfeited. An addi- 
tional law has just been passed, which requires 
dogs to be collared, registered, numbered, 
described, and licensed, with the payment of 
$1.15 for each male and $5.15 for each female 
dog, before the last day of April, and one dollar 
additional for each dog after that date, and 
previous to the first of June. It provides for the 
appointment of suitable persons to make a list of 
the owners or keepers of dogs, to be returned to 
the clerk previous to the first of May, who is 
required to furnish to such persons a list of all 
dogs licensed for the current year, and to make 
another list of those not licensed, with the name 
of the owner or keeper, to be suitably posted or 
advertised. Any one keeping a dog contrary to 
these provisions is liable to a fine of ten dollars ; 
and persons appointed to make the lists are 
required to make complaint and prosecute delin- 
quents prior to the first of July. Such persons 
and constables and police officers are required to 
kill and bury all unlicensed dogs, and any per- 
son may lawfully do so, and for such service the 
sum of one dollar shall be paid. Removal of a 
collar Is punishable by fine not exceeding fifty 
dollars. Damages to sheep are recoverable upon 
proof made within thirty days from the town or 
city treasury on the first day of June, Or a pro 
rata proportion of them If the tax fund is insuf- 
ficient for payment in full ; and the city or town 
may then recover from the owner of the dog 
doing the mischief. By the law of Connecticut 
for the protection of sheep — that of July, 1863 — 
the tax upon male dogs is one dollar each, females 
two dollars. The selectmen are authorized to 
collect of negligent collectors the taxes unpaid, 
as in the case of other an-earages due from col- 
lectors; and they are not empowered to abate 
such tax unless upon satisfactory proof that the 
dog is dead. The~ selectmen are also empowered 
to institute suit against the owners of dogs for 
the amount of damage for sheep maimed or 
' killed; and if the owner resides in another town, 
the suit may be brought against that town. The 
provisions of the former law,, yet partially in 
force, require the registry of all dogs over three 
months old, and sanction the killing of all not 
registered, and persons neglecting or refusing to 
register are liable to a fine of three dollars each. 
Dogs of knovrai bad character shall be killed, 
although registered; and it is lawful to kill any 
dog taken in the act of worrying sheep. The 
laws of New York upon this subject, as amended 
by that of 1863, impose a tax of fifty cents for 
the first dog, $3 for each additional; $3 for the 
first female dog, and $5 for each additiona). 
The assessors are required to annex to the assess- 
ment roll the names of persons liable, and 
supervisors must return them, when, if failure in 
paying the tax occurs, it becomes the duty of the 
collector, and the privilege of any other man, to 
kill the dog. The collector has a commission of 
ten per cent, on fines, and one dollar for each dog 
killed. The previous enactment provided that 
the owner of dogs killing sheep should be liable 
for injuries perpetrated; and in case the owner 
should not be found, the loss should be paid out 
of the fund arising from the dog tax. By the 
laws of New Jersey dogs are taxed from fifty 
cents to one dollar each. Persons may lawfully 
kill a dog found worrying or wounding sheep : 
damages sustained by such depredatioub are col- 
lectible from the township committee, if the 
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fund arising from such tax is sufficient. If the 
owner of a dog committing depredations shall 
neglect for twenty-four hours after notification 
to kill the animal, he shall forfeit ten dollars and 
costs to any person suing, and triple damages 16- 
the owner of the stock injured or killed. A 
provision is made for the assessment of damages- 
sustained, to be certified by two disinterested 
freeholders, the amount not to exceed five dollars- 
for each sheep or lamb killed. Some counties- 
have had special enactrnents allowing full dam- 
ages to be paid. By the provisions of a more 
recent act actual damages sustained by any per- 
son are estimated by appraisement by two disin- 
terested freeholders, the oath of the owner being 
also required as to real cost and value, the town- 
ship where the injury was committed paying the 
owner, and the amount annually ascertained 
being laid upon the owners of dogs as a dog tax. 
No effective Ia,w is in existence in Pennsylvania 
for the protection of sheep. The owner of a dog, 
knowing that he has worried or killed sheep, and 
failing to kill him after such knowledge, is liable 
for all damages done by him thereafter. A dog 
inay destroy a flock of sheep, without danger to 
himself or loss to his master, until he has offended 
a second time. If he kills a second flock, and his 
owner conveniently ignores the fact of the former 
offense, he may await, with the wool yet in his 
teeth, for an opportunity to return again and kill. 
Delaware legislation, relative to protection of 
sheep, was initiated early in thaf State. A law 
of 1811 made the owners of dogs liable to the 
value of all sheep killed by them; that of 1820 
forfeited the lives of dogs at large, without collars 
on their necks. By the law of 1811 the tax was 
from twenty-five to fifty cents for the support of 
the poor; by that of 1817 it was from fifty cents 
to $8 for a fund to pay for sheep killed by dogs; 
by that of 1839 from fifty cents to |1 for county 
purposes; by that of 1843 one dog was exempt, 
others $1 each for county purposes; by that of 
1853 from |1 to $3 for a fund to pay for sheep 
killed by dogs. These are repealed, their prin- 
cipal provisions being incorporated in the fol- 
lowing laws: The owner or possessor of a 
dog which shall kill, wound, or worry a sheep, 
or lamb, shall be liable to pay the owner of such 
sheep, or lamb, the full value thereof, and it 
shall be lawful for any person to kill such dog. 
It shall be lawful for any person to kill any dog 
running at large in Newcastle county, beyond 
the owner's premises, without a collar upon his 
neck with the owner's name upon it. The law of 
1863 requires an assessment list, of persona 
owning dogs, to be returned to the levy court. 
The tax is placed at fifty cents for each male and 
$1 for each additional dog, and $3 for each female 
dog, which shall procure the fund from which 
damages shall be paid, notvto exceed $3 for each 
lamb and $5 for each sheep injured or killed, 
the remainder, if any, to go into the school 
fund. A dog not on the assessment list, which 
may be wandering or caught worrying sheep, 
may be killed. Persons paying taxes upon dogs 
are deemed to have property therein, and may 
recover damages for theft of or injury to such 
dogs. In Maryland the owner of a dog proved 
guilty of killing or injuring sheep, is required, 
upon complaint and exhibition of proof, to kill 
such dog, in default of which the owner of the 
sheep may kill him off the premises of his 
owner, or require a constable to do so, wherever 
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found. If the dog shall be killed immediately 
by his owner, the owner of the sheep injured 
can have no cause of action ; if not thus killed, 
his owner is liable for double damages, with 
costs, recoverable by an action of debt. Seve- 
ral laws have been enacted in Ohio to restrain 
dogs, none of which have been very stringent or 
eiieotive, or generally executed. One was passed 
by the general assembly in 1863, declaring it 
Tinlawfvd for any dog to run at large oU the 
premises of the owner in the night season, 
between the hours of seven o'clock in the evening 
and six o'clock in the morning, unless accom- 
panied by the person owning or harboring the 
animal; and the owner or keeper is required to 
keep the dog upon his premises between those 
hours. It is of so negative and incomplete a 
character as to be practically worthless. The 
only real protection of an Ohio flock is a well 
loaded gun in the hands of its owner. In Indi- 
ana a license is required, at fifty cents for the 
first male dog, one dollar for each additional 
dog, and one dollar in every case for a female 
dog. • All unlicensed dogs are declared nuisances 
that may lawfully be killed. Accruing funds 
are set apart for the payment of damages 
suffered ' frotn injuries to sheep in the sftveral 
townships. The sufferer has his option of the 
following remedies: Within ten days after hav- 
ing knowledge of such depredations, he may 
substantiate it to the satisfaction of the township 
trustee, and draw the amount at the end of the 
current year, or a pro rata proportion if the 
fund is deficient; or he may recover by suit full 
damages from the owner of the dog. A fine of 
from five to fifty dollars and liability to dam- 
ages, recoverable by the owner, are the penal- 
ties for killing licensed dogs that maintain a fair 
canine character. The Secretary of the Board 
of Agriculture reports that the law is so defec- 
tive that it virtually amounts to notHing. In 
Michigan a law approved March 39, 1850, 
authorizes the destruction of dogs attacking any 
kind of domestic animals, except on the premi- 
ses of the owner of the dog, and such owner is 
liable for double the. amount of damages done 
by the dog. When notified of such damage, 
neglect of the owner to kill the dog is punish- 
able by a fine of $3, and $1.50 additional for 
every forty-eight hours thereafter, until such 
dog shall be killed. Supervisors, upon com- 
plaint of a citizen, verified by his oath, are 
requ&ed to prosecute and recover the fines 
imposed by this act. An act was passed March 
30, 1863, requiring township assessors to ascer- 
tain the number of dogs liable to be taxed, and 
the names of their owners; and if such owners 
refuse for ten days after demand to pay the taxes 
assessed, it becomes lawful to kiU the dogs so 
taxed. By the law of 1860, dogs in Wisconsin 
are required to be numbered, collared, regis- 
tered and licensed on payment of one dollai- for 
males and three dollars for females; and police 
officers, constables, and marshals are required 
to kill and bury all unregistered dogs, and to 
receive twenty-five cents for such service. A 
person may be fined fifty dollars for removing 
a collar. Persons suffering loss from dogs are 
paid full damages at the first of April, if the tax 
fund is sufficient j if not, pro rata; and the 
owner of the dog is liable to the town for the 
full' amount. The fine for keeping unregistered 
dogs is five dollars. Officers neglecting, or 



refusing to obey the law, are fined $20 for 
every twenty-four hours of such neglect. Towns 
may increase the license not more than one dol- 
lar, and the penalty not more than ten. The 
following is an epitome of the law of Minnesota, 
of March, 1863, which repeals previous enact- 
ments on the subject: Every owner or keeper 
of a dog shall cause such dog to be registered, 
numbered, described, and licensed, paying one 
dollar for each male and two dollars for each 
female. The township or. city clerk shall con- 
spicuously post a list of all licensed dogs, and 
furnish one to constables and chief of police." 
Failure to license shall make one liable to a pen- 
alty of ten dollars. Stealing or poisoning a dog 
is punishable by fine not exceeding fifty dollars, 
and killing subjects to liability for damages 
double the value of the dog. Constables and 
police officers shall and any person may, kill any 
unlicensed dog; any one may also kill a dog 
assaulting him, or worrying sheep out of the 
enclosure of his owner. Within thirty days 
after suffering injury or loss of sheep by dogs, 
proof of damages may be presented to the county 
auditor, who may draw an order upon the treas- 
urer, payable from the fund accruing from 
taxes of dogs, when the city or town may sue 
and recover full damages from the owner of the 
dog. It is made the duty of the mayor and 
aldermen of cities, and the supervisors of towns, 
to require the destruction of unlicensed dogs, 
and officers refusing or neglecting to perform 
these duties are liable to a fine of twenty-flve 
dollars for the benefit of schools. All of these 
penalties may be recovered, on complaint by 
any householder, before any justice of the peace 
of the county. Money remaining after the 
yearly payments from the tax fund is turned 
over to the school fund. A law was passed in • 
1862 by the Iowa legislature for the protection 
of sheep against the ravages of dogs. At the 
following session, called with reference to legis- 
lation in the interest of the soldiers, the law 
was repealed. We have given considerable 
space to the summary of the dog laws, for the 
reason that they interest many — those who keep 
animals subject to be worried, and those who 
keep do^s. From these, communities wiU easily 
understand the laws necessary to be enacted in 
the special cases that may occcur in each State. 
The laws concerning manures (commercial) are 
constantly varying in those States where the 
sale is an important industry. No commercial 
manures should be bought, except accornpanied 
with an analysis, and from parties of known 
business probity. (See Manures.) The fence 
and stock laws are contained in the article Fenc- 
ing, which see. The laws in relation to Forestry 
by the general Grovernment grants eighty or 160 
acres to the settler who plants and cultivates a 
certain area in forest. Individual States have 
done something to encourage tree planting 
through the remission of taxes. Horticultural 
Societies and State Boards of Agriciilture have 
offered premiums, and have discussed the bene- 
fits of tree planting. Thus inducing the prose- 
cution of this necessary and important work. 
So far as the laws of Congress are concerned the 
new settlers who have planted groves have been 
illy able to incur the labor of tree planting, as- 
necessary as this work is, for the land that from 
one to three hundred dollars would have bought. 
Speculators, first incited the laws that they 
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might reap the benefits, in having groves adja- 
cent to the lands which they were holding until 
the new settlers had made them valuable by 
■demonstrating the adaptability of the soil to 
■cultivation. These laws have been several times 
amended until now the settler acquires title to 
160 acres of Government land if he *haU plant 
-and keep in cultivation ten acres of the same for 
five years. In relation to taxation for road pur- 
poses in Iowa, it is as follows: The Board of 
Supervisors has the general supervision of roads 
in the county, with power to establish or change 
them as provided by law. The town trustees 
levy a road tax each year of not less than one 
miU nor more than three on the dollar of the tax- 
able property in each road district. A road 
supervisor is elected in each district, who has 
the supervision of the roads in his district, and 
it is his duty to keep these roads in as good repair 
as he can with -the funds at his disposal ; it is 
also his duty to require each able-bodied man 
between twenty-one and fifty years of age to 
perform two days' labor on the roads, between 
April and August of each year, himself or by 
proxy. There is great similarity in the systems of 
taxation, it being generally a poll tax in labor, 
varying in the different States from one day to 
■five per annum ; and in some portions of the 
country a money tax, varjring from one mill to 
two cents on the one hundred dollars; and in 
others a tax for bridge purposes alone, as high 
as four cents on the one hundred dollars of 
taxable property. Owing to the abundance and 
■excellence of material in some regions, and the 
scarcity and inferiority of it in others, there is 
a difference of at least tenfold in the cost of con- 
struction and maintenance of good roads. Good 
ones are the exceptions in all the States. In a 
majority of the States there are general stock 
laws prohibiting cattle and other stock from 
running at large; in some instances, however, 
.authority is delegated to counties or towns to 
make by-laws upon the subject, or there is 
special legislation for particular counties or 
districts. The law of estrays differs in the 
various States in no essential particulars. If an 
Animal is found running at large, in violation 
of law, it may be taken up and impounded, 
where public pounds have been provided ; or it 
may be held by the person so taking up, on his 
own premifies. If the owner is known, notice 
must be given him at once; if unknown, the 
.animal must be advertised for a specified time; 
and no owner making claim, it must be sold to the 
iighest bidder. The person taking up the estray 
is entitled to a reasonable compensation for 
maintaining the beast. In some States, after a 
certain time, the estray becomes the property of 
the person taking it up, the prescribed legal 
notice having been given. When an animal is 
found doing damage on the land of another, the 
fences being constructed according to law, It 
may be held as security for damages. In all 
cases where the owner is known, he must be 
notified of the facts, and a reasonable time 
allowed him to reclaim and to inspect damages. 
In the majority of the States, also, owners of 
stock are required to adopt certain ear marks, 
marks, or brands, and to make a record of them. 
A glance at some of the principal features of the 
laws relating to stock in the several States vriil 
show the importance attached to the subject, 
And may prove suggestive to communities where 



legislation is defective. In Maine and New 
Hampshire, towns may make by-laws concerning 
the_ running of animals at large. The laws of 
Maine provide that persons injured by beasts 
may sue for damages, and distrain the animal. 
New Hampshire allows the owner of stock 
impounded for doing damage, four days to 
respond to notice of the fact; and if he fails to 
answer, the animals may be sold and the amount 
of the damage be deducted from the proceeds. 
In Vermont, twenty days are allowed for re- 
demption. Ungelded animals are not allowed 
to run at large- Rams must be restrained from 
August 1st, to December 1st, and be marked with 
the initials of the owner's name; and if found 
at large, a forfeit of five dollars is due for each 
one taken up, to the person so taking up. The 
owner of such animals is responsible for all 
damage done by them. Sheep infected with 
foot-rot or scab, must be diligently restrained, 
and for all damages resulting from neglect of this 
provision the owner is responsible, and is also 
suMect to a fine of ten dollars. Any person 
finding such diseased animals at large, may take 
them as forfeit, and no action at law, or in equity 
will lie for their recovery. Any person who 
shall drive, or in any manner bring, into the 
State any neat cattle, knowing them, or any of 
them, to have the pleuro-pneumonia, or of hav- 
ing been exposed to that disease, is liable to a 
forfeit of a sum not over five hundred dollars, 
or to imprisonment in a county jail for not more 
than twelve months, nor less than one month. 
Towns may establish regulations, appoint oflScers 
or agents, and raise and appropriate money for 
the purpose of preventing and arresting the 
spread of pleuro-pneumonia. The laws of Mas- 
sachusetts provide that when a person is injured 
in his crops or other property by sheep, swine, 
horses, mules, or neat cattle, he may recover 
damages in an action of tort, against the owner 
of the beasts, or by distraining the beasts doing 
the damage ; but if it be found that the beasts 
were lawfully on the adjoining lands, and 
escaped therefrom in consequence of the neglect 
of the person wh6 suffered the damage to main- 
tain his part of the division fence, the owner of 
the beasts shall not be liable for such damages. 
The selectmen of towns and the mayor and al- 
dermen of cities, in case of the existence of 
pleuro-pneumonia or any other contagious 
disease among cattle, shall cause the infected 
animals or those exposed to infection to be se- 
cured in some suitable place or places, and kept 
isolated, the expense of keeping to be paid, one- 
fifth by city or town, and four-fifths by the State. 
They may prohibit the departip-e of cattle from 
aiJy enclosure, or exclude them therefrom; may 
make rules in writiag to regulate or prohibit the 
passage of any neat cattle to, or through their 
respective cities or towns, or from place to place 
and arrest and detain them at the cost of the 
owners. They are authorized to brand infected 
animals or those exposed to infection, with the 
letter P on the rump. For selling an animal so 
branded, there is liability to fine not exceeding 
$500, or imprisonment not exceeding one year. 
Notice of any suspicion of the existence of 
contagious disease must be given, with a pen- 
alty for neglect or refusal. A board of com- 
missioners is appointed for the State, with au- 
thority to use any measure to control the intro- 
duction of diseased cattle into the State, or the 
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spread of the disease. The rules and regula- 
tions made by this board supersede those of the 
selectmen of towns, and mayor and alderifien 
of cities. The moving of cattle into other 
States without permission is prohibited. The 
law of 1867 provides that no cattle diseased, or 
suspected of being diseased, shall be killed, ex- 
cept by order of the governor. Th^ owners of 
cattle ordered to be killed are indemnified. In 
Ehode Island, animals trespassing on lands are 
held a year and a day ; and if ahorse, must have 
a withe kept about hia neck during that time. 
Each town is required to ereqt and maintain at 
its own charge one or more public pounds, and 
it is lawful for any freeholder or qualified elec- 
tor or field driver, and it is made the duty of every ' 
surveyor of highways, to take up and impound 
any horse, neat cattle, sheep, or hogs found at 
large on any highway or common. Provisions 
of the act extend also to goats and geese. , In 
1860, in view of the dangerous disease which 
had become prevalent in other States, the gen- 
eral assembly enacted that neat cattle might only 
be brought into "the State from places west of the 
Connecticut river, upon thoroughfares leading 
into the western and the southern portions of the 
, State; under regulations established by a board 
of commissioners, until they should prohibit 
importations from any of said places. For a 
' violation of the provisions of the act, a penalty 
was provided, not exceeding $300 for each of- 
fense, and liability to indictment, and, on con- 
viction, imprisonment not exceeding one year. 
In case of the introduction of a number of dis- 
eased cattle at the same time, the introduction of 
each animal is to be deemed a separate and dis- 
tinct offense. Town councils are empowered to 
take all necessary measures to prevent the break- 
ing out or spreading of any infectious diseases 
among the neat cattle in their respective towns, 
and to prescribe penalties in money, not exceed- 
ing $500. A board of commissioners is provi- 
ded for, to be appointed by the governor, con- 
sisting of one person from each county, to see 
that the law is faithfully executed. It is made 
the especial duty of the bpard to endeavor to ob- 
tain full information in relation to the diseases 
known as pleuro-pneumonia', and to publish and 
circulate the same, at their discretion ; and in 
case the disease should break out, or there should 
be a reasonable suspicion of its existence in any 
town, they are required to examine the several 
cases and publish the result of their examination, 
in order that the public may have correct infor- 
mation. If satisfied of its existence in any town, 
they must give public notice of the fact in prin- 
ted handbills, posted up ; and, thereafter, any 
incorporated company or person who may drive, 
carry, 'Or transport any neat cattle out of the 
town into any other town in the State, is liable 
to the penalties above stated. Any person who 
sells or offers to sell any cattle known to be in- 
fected with pleuro-pneumonia, or with any dis- 
ease dangerous to public health, is liable to in- 
dictment, and, on conviction, to punishment 
by fine not exceeding $1,000, or imprisonment 
not exceeding two years. The act of March 26, 
1864, provides that any person knowingly 
bringing into the State any neat cattle or other 
animals suffering from any infectious disease, 
or who knowingly exposes such cattle or other 
animal to other cattle and animals not infected 
"with such disease, shall upon conviction, pay a 



fine of not less than f 100, and not exceeding 
$500. The laws of Connecticut allow; owners of 
sheep to keep flocks in common, and to make 
their own rules and regulations concerning their 
care and safety. No horses, asses, mules, neat 
cattle, sheep, swine, or geese are allowed to go 
at large 1h any highway or common, or to roam 
at large for the purpose of being kept or pastured 
on the highway or commons, eitber with or 
without a keeper. Any person may seize and 
take into his custody and possession any animal 
which may be trespassing upon his premise!, 
provided the animal enter from the highway, or 
through a fence belonging to the owner of the 
animal, or through a lawful fence belonging to 
any other person. He must give immediate 
notice to the owner if known, and may demand 
for every horse, mule, ass, ox, cow, or calf, 
twenty-five cents; and for every sheep, goat, 
goose, or swine, ten cents; together with just 
damages for injuries occasioned by such ani- 
mals, if applied for within twenty-four hours 
after such notice shall have been given. If the 
owner is not known, the animal shall be sold by 
the town clerk, after due public notice.- The 
cattle laws of New York allow any person to 
seize and take into his custody any animal which 
may be in any public highway, and opposite to 
land owned or occupied by him, or which may be 
trespassing upon his premises. Notice must be 
given to a justice of the peace, or a commissioner 
of highways of the town in which the seizure has 
been made, who shall post up notices in six pub- 
lic places that the animal will be sold in not less 
than fifteen nor more than thirty days. The sur- 
plus money, after payment of all charges is sub- 
jeQt to the order of the owner for one year. 
The owner, before sale, may pay all charges 
and take the animal. If the animal has been 
trespassing by the willful act of another than the 
ovmer to effect that object, the owner is entitled 
to the animal upon making demand, after paying 
the compensation fixed by the justice or commis- 
sioner, but no other costs ; and the peison com- 
mitting such wUlf ul act will be held liable to a 
penalty of ■ twenty dollars. In New Jersey town 
committees, upon notice of the existence of 
any disease supposed to be contagious, are re- 
quired personally to examine the cause, and if 
the symptoms which characterize contagious 
diseases are exhibited, shall cause such animals to 
be removed and kept separate and apart from 
other cattle and stock, five hundred feet distant 
from any highway, and the same distance from 
any and all neighbors. If any die of the disease, or 
are killed, they must be buried immediately, five 
hundred feet distant etc., as above. No cattle 
that have been sick, and have recovered from 
any' supposed contagious or infectious disease, 
shall mix with other cattle, or be removed, unless 
permission has been given by the town commit- 
tee. Any person knowingly storing a hide, 
or any other portion of a diseased animal, is sub- 
ject to a fine. The town committee are author- 
ized to prohibit the importation or passage of 
cattle from other places into or through their 
respective towns. After notice of prohibition, 
owners are liable to a fine of $100 for every 
animal driven into a township. A fine of $100 
is imposed for every animal sold and known to 
be diseased. The act of 1866 authorizes the 
Agricultural Society of the State to take measures 
for preventing the introduction or increase of 



LAW 



565 



LAW 



yinderpest, and any other disease among cattle, 
at their discretion. And also animals affected 
with glanders are authorized to be killed. Cattle 
must not be marked by cropping both ears; nor 
must either ear be cropped more than one inch. 
The running of cattle at large is cgntroUed in 
Pennsylvania by towns and counties, through 
special legislation. The sale of cattle or sheep 
affected with pleuro-pneumonia, or any other 
contagious or infectious disease, is punished by a 
fine not exceeding $500, or imprisonment not 
exceeding six months. Animals must not be 
sold alive from, or slaughtered on, premises 
where disease is known to exist, nor for a period 
of two months after disease shall have disap- 
peared from the premises. Cattle and sheep are 
not allowed to run at large where any contagious 
disease prevails. Constables of townships are 
required to take up and contine any animals so 
found, until all costs are paid. In Delaware, by 
act of general assembly, cattle are forbidden to 
run at large in certain districts. Stallions over 
eighteen months old are not permitted to be at 
large. The laws of Maryland provide that any 
person aggrieved by trespass upon his premises 
of any cattle, hogs, or sheep in the possession or 
care of a non-resident, may impound them, and 
have the damages sustained by the trespass, 
valued on oath by two disinterested citizens of 
his county, and the animals may be sold for the 
damages and costs. The laws of Virginia pro- 
vide that if any horses, cattle, hogs, sheep, or 
goats enter into any grounds inclosed by a law- 
ful fence, the owner or manager shall be liable 
to the owner of the ground for all damages; 
and for every succeeding trespass by such ani- 
mals, the owner shall be liable for double dama- 
ges; and, after having given at least five days' 
notice to the owner of the animals of the fact of 
two previous trespasses, the aggrieved party shall 
be entitled to the animals if again found tres- 
passing on the same lands. Horses diseased and 
imaltered, are not allowed to be at large. Every 
person shall so restrain his distempered cattle, 
or such as are under his^;are, that they may not 
go at large off the land to which they belong; 
and no person shall drive any distempered cattle 
into or through the State, or from one part of it 
to another, unless it be to remove them from one 
piece of ground to another of the same owner; 
and when any such cattle die, the owner thereof, 
or person having them in charge, shall cause 
them to be buried (with their hide^ on) four feet 
deep. Any justice, upon proof before him that 
any cattle are going at large, or are driven in or 
through his county or corporation, in violation 
of law, may direct the owner to impound them ; 
and if hefail to do so, or suffer them to escape 
before obtaining a certificate that they may be 
removed with safety, they shall, by order of the 
justice, be killed and buried four feet deep, with 
their hides on, but so cut that no one may be 
tempted to dig them up. For the, protection of 
sheep special laws have been passed taxing dogs 
in certain counties, and for their restraint in 
those counties. In North Carolina, if cattle are 
driven from one part of. the State to another, 
they must be certified to be healthy, sound, and 
free from any infectious distemper ; the granting 
of such certificate by any justice, without affida- 
vit, is a misdemeanor in office. Stallions and 
mules over two years old are not allowed to go 
at large, under a penalty of twenty dollars. 



Damages for injury done by trespassing animals 
are recoverable as in other States. In South 
Carolina horses, cattle, hogs, sheep, or goats 
breaking into any field having a crop of any 
kind growing or ungathered, with a lawful fence, 
may be seized and kept confined until notice is 
given to the owner, within twenty -four hours of 
the seizure, who shall be bound to pay the owner 
of such field fifty cents a head for each horse or 
mule, and twenty-five cents for every head of 
cattle, hogs, etc., before he is entitled to have 
the animal delivered up to him. For the second 
breaking, within one month after the first, the 
owner is liable to the person injured for all 
damages sustained, in addition to the fine. Full 
satisfaction lies for injuring any animal found in 
any field where the fence is not a lawful one. 
In the State of Georgia, if any trespass or dam- 
age is committed by stock on any lands not pro- 
tected by lawful fences, the owner of the animal 
is not liable to answer for trespass; and if the 
owner of the premises should kill or injure the 
animal in any manner, he is liable in three times 
the damages. ' When fences are made pursuant 
to law, and any animal breaks in, the owner of 
the inclosure shall not kill or injure him for the 
first breaking, and not until after notice is given 
to the agent or owner, if possible, but the owner 
shall be liable for double the damage done by 
his stock. In Florida there can be no trespass 
or damage if the fence is not a lawful one ; nor 
in such case can stakes, canes, or other devices 
to maim or kill cattle, sheep, swine, etc., be 
used, under a penalty of ten dollars for each 
offense, and full damages. Marks upon stock 
are required. Any person is allowed in Alabama 
to take up any horse, mai-e, jack, neat cattle, 
hog, or sheep found running at large, if the 
owner is unknown. If any stallion or jackass 
over two years of age, is found at large it must 
be taken before a justice, who shall cause it to 
be advertised. The taker up is entitled to five 
dollars from the owner, and reasonable compen- 
sation for keeping. If such stallion or jackass 
is not claimed witliin three months it may be 
gelded. The laws of Mississippi provide that 
eveiy owner of cattle, horses, mules, hogs, sheep, 
or goats shall be liable for all injuries and tres- 
passes committed by breaking into grounds 
inclosed by legal fence. If any person whose 
fence is not a lawful one, shall hurt, wound, 
lame, or kill, by shooting, or hunting with dogs, 
or otherwise, any cattle, etc. , that may have 
broken into his inclosure, he shall pay the 
owner double damages. A ranger is elected in 
each county to attend specially to estrays, of 
which he is required to keep a record. When 
any person finds horses, mules, jacks, cattle, 
sheep, or hogs straying upon his land, he may 
take them up and forthwith send them to the 
owner, if known; if unknown, he must give 
notice to ISie ranger, or some justice of the 
peace. The owner of all estrays appraised at 
ten dollars and not exceeding twenty dollars, is 
allowed six months, and if less than ten dollars, 
three , months, from the date of certificate of 
appraisement, to claim and prove his property. 
It is not lawful for any drover or other' person 
to drive any horses, mules, cattle, hogs, or 
sheep of another from the range to which they 
belong; but it is naade his duty if any such stock 
join his, to halt immediately at the nearest pen, 
or some other convenient place, and separate 
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such stock as does not belong to him, or to the 
person by whom he may be employed. For 
neglect a forfeit of twenty dollars for every 
offense is provided, and liability to all damages. 
Any person may confine and geld any stallions 
that are above the age of two years, found run- 
ning at large, at the risk of the owner, but this 
will not apply to stallions usually kept up, or 
to those which accidentally escape. Any ani- 
mal addicted to fence breaking may be taken up 
by owner of land, who may recover Seventy-five 
cents a day for keeping, provided owner has 
been notified, if known; but condition of fence 
may be shown in mitigation of damages. Double 
damages may be recovered for injury to animals 
where fence is not a lawful one. Defacing or 
altering marks of animals subjects to a penalty 
of imprisonment in the penitentiary for not more 
than three years, -or fine of not more than $500, 
and imprisonment in county jail' for not more 
than one year, or both. No neat cattle belong- 
ing to non-residents are allowed to be taken into 
Texas for grazing or herding purposes, under 
pain of forfeiture to the courity into which they 
shall have been so taken. Severe penalties for 
altering the brands of animal? are provided 
in that State. In Arkansas, if any horse, cattle, 
or other stock break into any inclosure, the fence 
being of the required height and sufiiciency, the 
owner of the animal shall, f Or the first offense 
make reparation for true damages ; for the second 
offense, double damages ; and for the third the 
party injured may kill the trespassing beasts, 
without being answerable. If any stallion or 
jack over two years old is found running at 
large, the owner may be fined two dollars for 
the first offense, and ten dollars for each subse- 
quent offense, and is liable for all damages that 
may be sustained. Any. person may take up 
such animal, and, if not claimed within two 
days, may castrate, and recover three dollars for 
doing so; but the life of the animal must not be 
endangered. If any such animal can not be 
taken up, he may be killed, if notice be first put 
up at the court-house, and at three other of the 
most public places in the county for ten days, 
accurately describing the aftimals. In Tennes- 
see stallions and jackasses over fifteen months 
old are not allowed to run at large under pen- 
alty to the owner of not less than five dollars or 
more than twenty-five dollars. The animal may 
be taken before the nearest justice of the peace 
who shall give public notice. If not claimed 
within three months the animal may be gelded 
at the risk and expense of the owner. The 
party taking him up is entitled to five dollars 
and reasonable expenses for keeping. There is 
no law in force in West Virginia to prevent cat- 
tle from running at large; but if they break into 
an inclosure and destroy any grain or crops, the 
owner is liable; provided the fence is a lawful 
one. A law exists to prevent diseased sheep 
from traveling on the highway. In Kentucky, 
breachy and mischievous bulls may be taken up 
and altered; a jack or stallion may be gelded if 
found at large, allowing the owner, if known, at 
the rate of twenty -five miles a day to reach the 
place where the animal is held, and recover the 
animal; when the owner is not known, the ani- 
mal is dealt with as an estray, and may be ordered 
by a justice to, be gelded. If the owner of any 
distempered cattle permits them to run at large, 
or drives them through any part of the State, he 



is liable to a fine of ten dollars for each head; 
and if any die the owner must cause them to be 
buried, subject to a penalty of five dollars for 
neglect in each case. The State of Missouri has- 
created a board of cattle inspectors to prevent 
the spreat^of the Texas or Spanish fever. The 
county court of each county is authorized to 
appoint three competent and discreet persons to- 
act as a board for the inspection of cattle sup- 
posed to be distempered or affected with the dis- 
ease known as the Texas or Spanish fever. 
They may stop any drove of cattle. If they 
adjudge cattle to be diseased or distempered, and 
in a condition to communicate any contagious or 
infectious disease, they are required to order the 
cattle to be removed from the coumy without 
delay, upon the same route upon which they 
came in, if practicable. If the owners comply 
with the order they will not be further liable; 
but if they, or the persons having the cattle in 
charge, willfully delay or neglect to do so, the 
president of the board will direct the sheriff tO' 
drive the cattle out by the route they came in, or 
to kill them, if the board think it necessary ia 
order to prevent the spread of the disease. The 
parties owning, or in charge of the cattle ordered 
to be removed or killed are liable for all the costs 
that may accrue in case of examination, removal 
or killing. The act to prevent the introduction 
of diseased cattle into the State provides that no 
Texas, Mexican, or Indian cattle shall be driven 
or otherwise conveyed into any county in the 
State between the first day of March and the first 
day of December in each year, but this does not 
apply to any cattle which have been kept the 
entire previous winter in the State. Cattle may 
be carried through the State by railroad or steam- 
boat, provided they are not unloaded, but the 
railroad company or owners of the steamboat 
are responsible for all damages which may result 
from the Spanish or Texas fever, should the 
same occur along the line of transportation ; and 
the existence of such disease along the route 
shall be 'prima facie evidence that the disease ha» 
been communicated by ^ch transportation. For 
every head of cattle brought into the State con- 
trary to law a fine of twenty dollars may be 
recovered, or the party may be imprisoned in the 
county jail not less than three nor more than 
twelve months, or maybe subjected to both fine 
and imprisonment. It is lawful for any three or 
more householders to stop any cattle which they 
may have good reason to believe are passing 
through any county in violation of the act. la 
Illinois the owner of animals breaking through a 
legal fence is liable to full damages for the first 
trespass, and to double damages for any subse- 
quent trespass. Where the fence is insufScient, 
and the land-owner injures or destroys animals, he 
is answerable in damages. Stallions over one year 
old are not permitted to run at large; but fi so 
found may be gelded, if the owner does not 
reclaim them, one day for every fifteen miles' 
distance of the animal from home being allowed, 
after notice. Diseased horses, mules, and asse» 
must be kept within the owner's inclosure, under 
penalty of twenty dbllars damages. Estray hogs 
must be sold from November 1st to March 1st. 
To convey any Texas or Cherokee cattle into the 
State between the first day of October and the 
first day of March renders the party so doing lia- 
ble to a fine not exccedihg |2,000 nor less than 
$500, and imprisonment at the discretion of the 
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court. Any and all fines are paid into the county 
treasury, subject to the order of the board of 
supervisors, or county court, for the purpose of 
being divided pro rata among persons vpho may 
have suffered damage or loss on account of any 
such Texas or Cherokee cattle. All persons or 
corporations are liable to injured parties for any 
damage arising from the introduction, by any of 
them, of any diseased cattle. It is made the 
duty of any circuit or county judge, or justice 
of the peace, upon oath of any. householder, 
setting forth that Texas or Cherokee cattle are 
spreading disease among the native cattle, to 
forthwith issue a warrant to any sheriff or con- 
stable «f the county, commanding him to arrest 
and impound such cattle, and keep them by 
themselves until the first day of October follow- 
ing. Texas and Cherokee cattle are defined to 
mean a class or kind of cattle, without reference 
to the place from which they may have come. 
In Indiana laws regulating the running at large of 
stock are local in their application, county boards 
designating what animals may or may not run at 
large. However, when any animal is found at 
large contrary to local law, and has been taken 
up, the owner may reclaim it within ten days, 
after which time the animal may be sold. It is 
unlawful in the State of Ohio for any one to sell, 
barter, or dispose of, or permit to run at large, 
any horse, cattle, sheep, or other domestic ani- 
mal, knowing them to be infected with contag- 
ious or infectious disease, or to have them 
indirectly exposed thereto, unless he first duly 
informs the party to whom he may sell as to the 
facts. The fine for so doing is not less than $20 
nor more than $300, with costs, or confinement 
in the county jail not more than thirty days. 
For allowing infected animals to come in contact 
with animals belonging to another, a fine is pro- 
vided of not less than $50 nor more than $500, 
with cost of prosecution, or confinement in 
county jail not less than ten nor more than fifty 
days. If any horse, mule, ass, or any neat cattle, 
hogs, sheep, or goats, running at large, break into 
or enter an inclosure other than inclosures of 
railroads, the owner is liable for all damages, 
and the animal so breaking into or entering an 
inclosure is not exempted from execution issued 
on any judgment or decree rendered by any 
court. For allowing any such animals to run at 
large in any public highway or upon any unin- 
closed land, or for herding any of them for the 
purpose of grazing on premises other than those 
owned or occupied by the owner or keeper of 
the animals, the party offending is liable, for 
every violation, to a fine of not less than $1 nor 
more than $5. But a general permission may be 
granted by the commissioners of any county for 
certain animals to run at large, and in counties 
where there is no such general permission, town- 
ship trustees may grant special permits, such 
general and special permits terminating on the 
first Monday of March of each year; and special 
permits are revokable at the discretion of the 
trustees, upon three days' notice in writing to 
the owner of animals. Special permits mast 
be directed to individuals, and for particular 
animals described therein. The owner of tres- 
passing animals is liable for all damages upon 
premises of another without reference to the 
fence which may inclose the premises. Any 
person may take up and confine an animal found 
at large contrary to law, and the owner may 



reclaim the same within ten days. The fees are 
as follows : For taking up and advertising each 
horse or mule, $1 ; neat cattle, seventy-five cents 
each; swine, fifty cents each; sheep or geese, 
twenty-five cents each ; and reasonable pay for 
keeping the same. It is unlawful for the owner 
or keepers of any animals knowingly to permit 
them to enter the inclosure of any railroad, or, 
having entered, to remain therein ; or to lead or 
drive any such animals within. 1 lie inclosure, or 
along or upon the track of any railroad, at any 
other place than the regular street or road cross- 
ing, or farm crossing or way. In Michigan it is 
not lawful for any cattle,horses, slieep, or swine to 
run at large on the highway, except in those coun- 
ties or parts of counties where it shall be otherwise 
determined by the board of supervisors in such 
county. Where' the law is in force, any person 
may seize and hold in his possession any animal 
found running at large, and give notice to a 
justice of the peace or a commissioner of high- 
ways, who is required to post up notices describ- 
ing the animal. The animal must be sold at 
public outcry in not less than thirty nor more ' 
than sixty days after date of notice; but the 
owner may redeem the animal by paying costs 
and compensation for keeping — redemption to 
be made within one year. An animal found 
trespassing by the willful act of another, may be 
taken by the owner on demand, after paying 
reasonable compensation, but the person com- 
mitting the act is liable to a fine of $20. Any 
person taking up a beast going at large contrary 
to law, or contrary to any by-law of a township, 
is entitled to fifty cents per head for all horses, 
mules, asses, and neat cattle, and ten cents per 
head for all sheep, goats, and swine. When any 
person is injured in his land by animals, he may 
recover damages in an action for trespass against , 
the owner of the beasts, or by distraining the 
beasts doing damage, unless the animal shall have 
been lawfully on adjoining lands, and shall have , 
escaped therefrom in consequence of the neglect 
of the person who has suffered the damage, to 
maintain his part of the division fence. The 
laws of Wisconsin permit rowns to make regula- 
tions concerning the running of animals at large. 
The owner or occupant of lands may distrain all 
beasts doing damage within his inclosure, and 
when any distress shall be made, the person dis- 
training is required to keep such beasts in some 
place other than the public pound until his dam- 
ages are appraised ; and within twenty-four hours 
he shall apply to a justice of the peace, who 
shall appoint three disinterested free-holders to 
appraise the damage sustained. If witliin twenty- 
four hours after appraisehient the damages are 
not paid, the animals may be placed in the public 
pound, to be there maintained until the amount 
of damages and costs is recovered by due process 
of law. If the owner of any sheep infected with 
contagious disease, permits any of them to go at 
large out of his own inclosure at any season of 
the year, he shall forfeit the sum of $5 for each 
and every such sheep, to the person who may 
enter complaint, for each time they are so found 
running at larger. If the owner neglects to 
restrain such sheep, any person is authorized to 
take them up and put them in some safe place 
other than the public pound. Rams are not per- 
mitted to go at large between July 15th and 
December 1st, and the owner forfeits $10 to the 
person taking up the animal for each time so 
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found abroad. The electors of each town in 
the State of Minnesota have power at their 
annual meetings to determine the number of 
pound masters, and the location of pounds, and 
regulations for impounding animals, and to fix 
the time and manner in which cattle, mules, 
asses, and sheep may be permitted to go at large, 
provided that no cattle, horses, mules, nor. asses 
be allowed to go at large between the 15th of 
October and the 1st of April. The owner or 
occupant of lands may distrain all beasts doing 
damage upon his lands during the night-time, 
from eight o'clock in the evening until sunrise; 
and when any such distress is ma-de the distrainer 
shall keep such beasts in some secure place other 
than the public poxmd, until his damages are 
appraised, unless the same is made on Sunday, 
in which case, before the next Tuesday morning 
thereafter he shall apply to a justice of the peace 
of the town, who shall appoint thijee disinterested 
persons to appraise damages. No damage can 
be recovered by the owner of any lands for dam- 
age committed by any beasts during the day- 
time, uulil it is first proved that the lands were 
inclosed by a lawful fence. Distress may be 
made at any time before the beasts doing dam- 
age escape from the lands, and without regard to 
the sufficiency of fences. The owner of any 
horse or other animal, having the disease known 
as the glanders, who knowingly permits such 
animal to run at large, or be driven upon any of 
the highways of the State, or any hotel keeper, 
or keeper of any public barn, who permits any 
animal having such disease to be stabled, such 
person shall be deemed guilty of a misdemeanor, 
and upon conviction before any justice of the 
peace, shall be punished by a fine of not more 
than $100 nor less than $25. In Iowa no stal- 
lion, jack.buU.boar, or buck is permitted to run at 
large. Persons aggrieved are allowed to distrain 
any such animals, and compel the owner to pay 
damages. If the animal is not redeemed within 
seven days,_ seven days' notice of its sale at public 
auction must be given, the proceeds to apply on 
damages after deducting costs. If any domestic 
animal, lawfully on adjoining land, escapes 
therefrom in consequence of the neglect of the 
person suffering the damage to maintain his part 
of the division fence, the owner of the animal is 
not liable for any damages. If beasts are not 
lawfully upon the adjoining land, and came upon 
it, or if they escaped therefrom into the injured 
inclosure, in consequence of the neglect of the 
adjoining owner to maintain a partition fence or 
any part of one, which it was his duty to main- 
tain, then the owner of the adjoining land shall 
be liable as well as the owner of beasts. Fence 
viewers appraise all damages. An act of April 
8, 1868, forbids any one to bring into the State, 
or to have in possession, any Texas, Cherokee, 
or Indian cattle. Transportation on railroads 
through the State is not forbidden, nor the driv- 
ing through any part of the State of such Texas 
or southern cattle as have been wintered at least 
one winter north of the southern boundary of 
the State of Missouri or Kansas. The penalty of 
violation is a fine not exceeding |1,000, or 
imprisonment in county jail at the discretion of 
the court, not to exceed six months, together 
with all damages that may accrue by reason of 
Fuch violation of tlie law. Any one driving or 
importing diseased sheep into the State, knowing 
the disease to be contagious, is deemed guilty of 



misdemeanor, and is punishable by fine of not 
less than $50 nor more than $100. The same 
fine is imposed upon any person who may turn 
out of. his inclosure; or sell Sheep, knowing them 
to be diseased. In Kansas, when a majority of 
the electors in any township petition county 
commissioners for orders to confine animals 
during the night-time, such orders shall be made 
and notice thereof given. The owner is liable 
for depredations of animals during the continu- 
ance of such orders, without regard to condition 
of fences. Persons damaged in their property ■ 
have a lien upon the stock. If any stallion or 
jack over the age of two years is found at large, 
the owner, if known, must be notifieii of the 
fact; and if he fails or refuses to confine the 
animal he is liable to a fine of $5 for the first 
offense, and $10 for each subsequent offense, and 
all damages. Stallions and jacks, not used for 
breeding purposes, may be castrated by the per- 
son taking them up, if the owner fails, after three 
days' notice, to reclaim the same, and pay dam- 
ages, or such animals may be killed after six 
days' notice. Any bull, boai-, or stag found 
running at large may be taken up at any time or 
place. Electors of townships may decide 
whether swine may run at large or not, at least 
ten voters having petitioned for the submission 
of the question. No horse, mule, or ass diseased 
with glanders is allowed to be at large, under a 
penalty of not less than five dollar's nor more 
than $100. Knowingly to import or drive into 
the State sheep affected with contagious disease 
is a misdemeanor, with a fine not to exceed $200. 
The same penalty is provided for any owner 
allowing such sheep to run at large, together 
with responsibility for damages to other owners. 
Rams must be restrained between June 15th and 
December 15th, under penalty of five doUara for 
each day allowed at large. Electors of town- 
ships determine whether or not sheep shall run 
at large. In February, 1867, a sanitary measure 
was passed for the protection of cattle from the 
ravages of the Spanish fever. Stock from Texas 
and the Indian Territory brought into the State 
between the first day of March and the first day 
of December in any year, are not to be driven 
through the State except in the remoter parts on 
the plains, and then not within five miles of any 
highway or ranch, except by consent of the 
owner of the latter. Violation of the law is 
treated as a misdemeanor, and the first offense is 
punishable by fine of $100 to $1,000, and impris- 
onment from thirty days to six months; for 
subsequent offenses the penalties are doubled. 
In Nebraska cattle and other stock are restrained 
in particular counties. The legislation concern- 
ing cattle etc. , is also of a local chai-acter in the 
State of California. The laws of Oregon interdict 
the running at large of any' stallion, jack, or 
mule, over eighteen months old, within the 
months of April, May, June, July, September, 
and October. If not kept for breeding purposes, 
the animal may be gelded. If kept for breeding 
purposes, the distrainer may return him to the 
owner, and recover two doUai's. The owner of 
such an animal is liable for damages. Animals 
affected with contagious diseases must not be 
brought into the State under a penalty of not 
less than $50 nor more than $500 for the intro 
duction of each animal so diseased. 

LAWN. The lawns of England have been 
celebrated the world over for their verdancy, 
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oloseness of texture and general beauty. This 
is owing to four reasons : A most thorough pre- 
paration of the soil, the rproist climate, thick 
sowing of /grass seed, and frequent cutting with 
the lawn mower. In preparing for a lawn, the 
^ound should be plowed deep and heavily man- 
•ured, because deep tilth and decomposed manure 
are favorable to the retention of moisture. Thick 
seeding brings a close firm sward which keeps 
the ground shaded, frequent mowings, say once 
In two weeks keeps the sward dense, and prevents 
the roots from becoming long and straggling. 
They form a dense mat under the surface and 
prevent evaporation of moisture from the surface.' 
Thus a qlosely mown lawn, acts as a constant 
mulch and the earth will be moister and cooler 
than on a surface wholly or partially exposed. 
The thermometer will quickly show this. The 
moist climate we have not got. Hence, during July 
and August, it is impossible to keep a lawn per- 
fect in its greenness without a good soaking once 
, a week. Hence, during this time it is not a bad 
plan to let the grass grow even to a height of ten 
or twelve inches. After the first heavy rain of 
the late summer cut the grass as closely as possi- 
ble, and then go over it with the lawn mower 
and in three days it wiU again be perfect. In 
making a lawn, never use lawn grass mixtures. 
They are as :high priced as they are generally 
worthless. The basis of a good lawn is in the 
preparation of the soil. Kentucky Blue grass, 
poa pratemis. Spear grass, poa eompressa, Bed 
top, Agrostis vulgaris, and White clover, Ti-v- 
Jolium, reperis, should form the bulk of the grasses 
used. Rye g(rass, Lolium pererijne, is sometimes 
used, but it, does not stand -close cutting. Tim- 
othy two pounds per acre is good in the forma- 
tion of a lawn, since it acts as a kind of a nurse 
to the other grasses. The sowing of oats is often 
ad vispd for the same purpose. Do not use it. It 
robs the young grass of nourishment, and is dead 
just at the time the grass wants the protec- 
tion most. Timothy is not a good lawn grass, it 
is too coarse, but it may be easily killed by close 
cutting late in the summer, since it has a bulb 
just alt the top of the ground, which if cut des- 
troys the grass. Sow lawn grass in August. The 
following is a good mixture : Red-top, one bushel; 
Kentucky Blue, grass, one bushel; Spear giiass, 
one bushel; and two pounds White clover. 
Then sow two pounds ^at turnip. Divide the 
grass seed into two parts, sow one-half one way 
and the other half the other way. This is suffi- 
cient for one acre. Finish with the turnip seed 
and you will not only have your seed sown 
evenly, but the turnip leaves will partially shade 
the land, and act as a mulch. Just before it 
freezes up cover with slough hay or other mulch 
to protect the grass from heaving the first win- 
ter; early the next spring rake off the mulch 
cleanly, sow two. bushels salt per acre, roll as 
soon as the land is firm enough, and if you have 
prepared, the whole as directed you will have a 
first class lawn. At any Cost, the surface of the 
land must be perfectly smooth and level before 
sowing. This may generally be accomplished by 
means of a revolving or other harrow and a 
leveler, two or three hard wood scantling eight 
feet long, one side brought down to a*harp edge, 
the whole fastened together two feet apart, and 
drawn by means of a chain from each side ending 
in a toggle linkl If the soil is clayey, plant it to 
aome hoed crop, as potatoes, before making the 



lawn, and In this case leave it rough for the win- 
ter. Then when quite dry in the spring, level and 
sow. Thus you have that most beautiful of rural 
objects, a perfect lawn. The following are the 
general rules, by which a good lawn may be had 
and kept intact. To have a perfect lawn, says 
Mr. William Saunders, it is absolutely necessary 
to have it properly laid down at the outset. This, 
however, does not consist so much in enriching 
the soil as in rendering it friable and porous by 
draining, subsoiling and pulverizing. The main 
feature in keeping lawns, is frequent mowing, 
and if this is neglected fine lawns can not be 
maintained. It will matter but little how much 
expense and skill may have been incurred in the 
preparation and seeding of the gi-ound if it is 
allowed to grow at random afterwards, as the 
strongest foliagod grasses and clover will event- 
ually supersede the finer kinds if the cutting is 
not regularly attended to. On the other hand, 
lawns that have been but indifferently prepared 
may be rendered close and regular by frequent 
mowing and judicious top-dressing. Early cut- 
ting prevents the growth of the coarser graisses 
and induces lateral growth on the finer, thus cov- 
ering the surface with a dense foliage, which 
resists the effects of sun and long-continued dry 
weather. Every lawn of any pretensions should 
be kept smooth' 1^ a machine. Not only is it 
economical as regards labor, but it is scarcely 
practicable to keep it with a scythe so smooth, 
thick, and velvety as can be done with a good 
lawn-mower. Another advantage is that the 
grass is not removed, but falls down in a shower 
over the roots, forming a very efficient mulching 
and enablingus to impart to our pleasure grounds 
all the character of the finest lawns, an attain- 
ment that has hitherto been deemed beyond our 
ability to realize. When the grass becomes thin 
and of weakly growth a top-dressing of good 
stable manure should be laid over the surface in 
December. It is important that the manure should 
be well rotted before being used, and as occa- 
sion offers during winter it should be broken up 
and manipulated' with an iron rake. The object 
in view is to distribute it evenly over the whole 
surface. Break it finely, so that it will settle 
down and nourish the grass roots. When spring 
opens, the rough, strawy portions, if any are 
left, should be removed; otherwise it would inter- 
fere with the proper keeping of the surface. 

LAXATIVE. A gentle-purging medicine. 

LATERINGr. The laying down of a branch, 
and covering with earth, in order to induce the 
formation of roots is termed layering. It used 
to be extensively practiced with all that class of 
plants, as carnations, that were supposed not to 
strike readily from cuttings, and indeed they 
do not, except under special conditions. But 
modern scientific horticulture has demonstrated , 
that any'plant that will strike , from layers will 
do so from cuttings. Layered plants are stronger 
however, than those from cuttings. Layering 
is still quite common with some varieties of 
grapes, as the Delaware, for instance, that is shy 
in striking. In the farm garden it is a simple 
and easy way of propagating, and is done as 
follows : The branch or shoot to be operated on 
is cut with a rather long gash, say one or two 
inches in length, according to size. A sliver of 
wood is thrust in to hold it apart. It is then 
bent down and laid in a trench so it may be 
covered two or three inches deep in moist earth. 
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and firmly pegged in place. In the case of 
grape vines, the whole branch is covered, when 
it will generally form roots, and a separate plant 
at every joint. With carnations and that class 
of short stemmed planta, the cut portion is 
pegged down and covered, and the tip of the / 
shoot left out. The following cut will explain 
the manner of rooting a branch without severing 
it from the plant. It has been in use for many 
years with pot plants, and is also useful with 
hard wooded plants. Select the shoot to be 
operated upon, pass a small pot carefully over the 
branch, cut diagonally half ^ way through the 
branch, aboiit midway of the pot, 
with a long cut, hold this slit open 
with a chip, and pack the earth 
firmly about the branch, fastening 
the pot so it will not move. The 
details for layering the grape will 
answer for all plants that can be 
layered out of doors. They are as 
follows: For the propagation of 
plants for removal, the vine dresser 
selects siich parts of the.branches 
,as may suit his purpose when he 
is going over his vineyard at the 
season of winter pruning. These, 
are left, instead of being cut off 
as in the regular trimming ;g and 
they must be so situated as to be' easily bent 
down to the ground. After dressing the vine- 
yard in the spring, these branches are either at 
once pegged down and buried in the soil, with 
the smaller twigs protruding, or shallow trenches 
are opened, into which the branch to be layered 
is simply pegged down, if it be a vigorous cane 
of the last year's grovrth. As the spring opens, 
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STRUCTURE OF THE I«BAP. 



the shoots must be then tied to a stake. As 
soon as the new wood at the lower joints begins 
to harden, mellow earth should be gradually 
drawn up to them, and they will immediately 
put forth a circle of roots from near their junc- 



tion with the old shoot, which roots greatly aid 
their growth and relieve the mother vine. In 
the autumn, the layered branches may be taken 
up and divided, when every bud which has- 
forced up a shoot will be found to have become- 
a strong well-rooted plant; so that, in this way, 
a large increase may be made, and the roots, 
being in a circle, are well disposed for planting, 
and may be removed from the soil without- 
injury. Layers should never be allowed to- 
remain attached to the parent vine after the first 
season, as they are believed to be injurious. It 
will also be perceived that this sort of robbery 
of a plant will materially affect its bearing- so- 
that, where cuttings grow readily, as is remark- 
ably the case with the Catawba, Concord, etc., 
the plan is not generally pursiied. With the 
Herbemont and the Schuylkill or Cape, which 
are difficult to grow from cuttings, and with new 
varieties which it is proposed to multiply, this 
plan is generally adopted. Some persons prefer 
layered plants to those grown from cuttings, on 
account of the arrangement of the roots. For 
home use, they are greatly to be prefen-ed, 
because they may be brought into bearing much 
sooner than cuttings planted in the vineyard at 
the same time, and because a large number may 
be grown from the old vines. 

LEATHER WOOD. IHrca polmtm. A 
small indigenous shriib with vei7 flexible 
branches, and a tougji, leathery bark. 

LEAVEN. A piece of sour dough used to 
make other dough light; it is well kneaded into 
it, and produces fermentation, but inferior to 
yeast. 

LEAVES. The leaves of plants act, in a 
sense, both as do the stomach and lungs of ani- 
mals. They are the -vital organs 
and may not be unduly taken away 
without serious injui-y to the plant, 
for just in proportion to the leaf 
surface so will be the roots. Hence 
the more leaf surface that is ac- 
quired by a newly transplanted tree, 
the more vigorous will be the root 
action, for root action can never 
become vigorous until leaf action is 
established. Many persons are in 
the habit of stripping the lower 
leaves of plants in the garden to 
feed to pigs and cows. Nothing 
could be more senseless, since it 
directly reacts upon the vigor of the 
plants. The leaves remaining when 
plants are mature, if suitable for 
the food of animals, as corn, beets, 
cabbage, etc. , are of value, and the 
dried or dead leaves are valuable as 
manure. The leaves of forest trees 
are especially valuable for mulch, 
and as a separator ,f or strong heat- 
ing manure in making hot-beds, 
since they not only counteract vio- 
lent fermentation, but cause the 
heat to be held for a long time 
through their slow decomposition. 
As mulchj leaves are cleanly, easily 
gathered and applied and keep the 
gi'ound cool, and when decomposed are valuable 
through the humus, and potash they contain. 
Bagasse, the stalks of sugar cane after it is 
cru.tihcd, makes an excellent mulch in the South, 
and the bagasse of sorghum in the North. 
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Potato and tomato 'stalks dry, make an admir- 
able mulch for strawberries in the garden. 
Where forest leaves are plenty and bedding 
scarce, these should by all means be gathered in 
the autumn, and stored away dry for use.. The 
structure of the leaf presents a cui'ious and 
instructive study. A section of leaf properly 
prepared, and placed under a strong microscope, 
will show the breathing, pores, numbering often 
over 60,000 to the square inch, the cellular struc- 
ture, and the branching vascular bundles. Accom- 
panying we present a section of leaf highly 
magnified, showing the cellular structure of the 
orange leaf. When viewed under a high power 
it becomes an object of much interest. The 
branching vascular bundles will be distinctly 
seen, resembling in some respects the arteries 
and veins of the human body. A careful exami- 
nation will show that these are also covered 
with a very fine lace-work of cells under and 
over them, and interspersed among the latter 
will be seen a vast assemblage of translucent 
dottings, each having an opening across it cor- 
responding to those of tiie stomates, under 
which they were situated before dissection. 
The structure of the leaf, taken as a whole, indi- 
,cates the great necessity of cleanliness and high 
culture ; for the more complicated the organic 
structure of the plant is, the greater will be the 
number of its economic products, and ihe more 
apt are abortions in the form of fruit to be pro- 
duced in the case ,of ' neglected culture or 
unfavorable climatic conditions. In plants there 
are milk-vessels, turpentine, oil-receptacles, and 
the like, which form canals or cavities between 
or among the cells, and are filled with the par- 
ticular product of the plant. Not so with the 
lower forms of fungi. Their roots may grow in 
profusion, although frequently torn to pieces, 
because of their simple form of structure and 
. habits. A single cell of mycelium will germi- 
nate, bud, or reproduce its kind as perfectly as 
will a spore of its fruit. ■ 

LEDGrEBS. In building, the pieces of tim- 
ber used in scajfolding, which lie parallel to the 
wall, and horizontal. 

LEECH. Sanguisuga officinalis and onedici- 
nalis. They inhabit shallow brooks and ponds, 
and are valuable in relieving local inflamma- 
tions, by drawing off an excess of blood. 

LEE-K._ Allium porrum. In the United 
States the leek is less cultivated than in most 
other countries. It belongs to the onion family. 
It has always been regarded with particular 
favor by the Egyptians, who eat it raw vnth 
their bread, or as a sauce for mpats. It is fre- 
quently associated with the name of St. David, 
the patron saint of Wales, for the reason that 
Welshmen are accustomed to sport leeks in their 
hats upon his festival, the first of March. This 
is a very ancient custom, and we find frequent 
mention of it among the old writers. Some per- 
sons have thought that it commemorates the intro- 
duction of the plant into that country by St. 
David; but more probably, as Shakspeare says, 
in his Henry the Fifth, it is worn as a memo- 
rable trophy of predeceased valor. According 
to an ancient tradition, in a celebrated victory of 
the Welsh over the Saxons, in the sixth century, 
the former under the prelate's directions, were 
distinguished by leeks which they gathered near 
the battle ground. As he was supposed to iave 
power to work miracles, it Ig not strange that 



their glorious success should have been attrib- 
uted to this cause. Whatever may be the origin 
of the custom, it wpuld be quite as remarkable 
to find a Welshman without his leek on the first 
of March, as it would to discover a genuine- 
Hibernian without a shamrock in his buttonhole 
on St. Patrick's Day. For certain purposes the 
leek is preferred to the onion. The seed of the 
leek should be sown as early as possible, in a 
well prepared bed, and transplanted when large 
enough, in shallow trenches one foot apart. In 
the row they should be left six inches apart; the 
soil should be light, rich, and mellow. If the 
weatheii turns dry, the plants must be watered, 
since they are impatient of drought; keep the 
soil mellow, and draw it about the stems from 
time to time. The London-flag-leek is hardy, 
and the variety usually cultivated in the United 
States. The whole plant is used in various 
ways, either boiled, or in soups, stews, etc. 

LEGHORN FOWLS. The Leghorns are 
called by Tegetmeier, a well known English 
authority, an American breed. They certainly 
are a thoroughly Americanized breed, but are 
undoubtedly an Italian breed originally, being 
said to have been first imported from Leg- 
horn, whence their name. They are among the 
best of our breeds, a modified Spanish fowl, 
with all their good qualities, and lacking the 
weak points of the Spanish. They are bred of 
various colors, except black, but the White and 
the Brown Leghorns are the most fashionable. 
The white variety much resemble the Spanish in 
size and plumage, but are their direct opposite 
in color. The combs of the cocks are upright, 
single, large and much serrated; wattles full 
and large, cream colored or white ear-lobes. 
The combs of the hens frequently fall or double 
over. The cut will furnish a good illustratioa 




WHITE LEGHORNS. 

of this Strain of Leghorns, as the description will 
also of the Brown. The Brown Leghorn is pre- 
cisely like the White, except in color, which is a 
rich brown. The comb is the same as in the 
White, legs bright yellow in both White and 
Brown. The Brown Leghorns have the breast 
black, splashed with brown, the wings reddish 
brown, the tail large, full and with the sickle 
well curved. In the White the sickle is carried 
more upright. The ear-lobes pure opaque white, 
rather pendent, thin and clase fitting to the 
head, smooth and free from wrinkles. The 
neck, hackle and saddle of the White Leghorns 
may be tinged with gold or straw color, but all 
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the rest of the plumage must be pure white. As 
showing the appreciation of the Leghorns in 
England, whence they were sent from breeders 
in the United States, Tegetmeier says, the birds, 
are of a sprightly, active carriage, good foragers. 




BBOWN LE6H0BNS. 

they are abundant layers of full sized eggs, the 
hens rarely showing an inclination to sit, the 
chickens are hardy, and unlike those of the 
Spanish, they feather quickly and mature rap- 
idly. He fully endorses all that American 
breeders hold to be excellent in thiese admirable 
fowls. 

LEGUMEN, LEGUME. A pod like that of 
the pea, bean, etc. A one-celled, one or many 
seeded, two-valved, superior, and commonly 
dehiscent fruit. 

LEGUMIN. The caseine of leguminous plants. 
. LEGUMINOS^. An extensive natural fam- 
ily, very important in agriculture, from yielding 
peas, beans, clovers, indigo, etc. The genera 
are often immense trees in the tropics, as log- 
wood, mahogany, but are usually small herbs m 
the North. The most remarkable characters are 
the presence of legumens with iiTegular, of ten„ 
papilionaceous flowers. 

LEGUMINOUS CROPS. Crops of clover, 
beans, tares luoei-ne, andotherleguminosse. Some 
writers, however, very iniproperly allude to root 
»nd leaf crops under this term, imagining that 
all ameliorating crops should be called legumi- 
nous, as being distinguished from white or cul- 
mif erous crops, which also exhaust the soil. 

LEICESTER SHEEP. Originally the Lei- 
cester Sheep were large, coarse, heavy, poor in 
flavor as to the meat, with long, thin, flat-sided 
carcases; large boned, long, coarse wooled, and 
poor feeders; _ Robert Bakewell in the last cen- 
tury, by selection and proper feeding and breed- 
ing, brought them into great celebrity, begin- 
ning in' 1775. In 1780, it is recorded that his 
rams were let at. fifty dollars each for the season's 
use; in 1784, at $535 each; and in 1786, one ram 
was let for $1,575. Subsequently seven were let 
for $10,500 for the season, and $3,300 was paid 
by each of two breeders for the use of a ram. 
Mr. Bakewell reserving one-third of the use of 
this ram for himself, making his yearly value 
$6,600. After his de9,th, his successors not 
having the tact «of Mr. Bakewell, the sheep 
declined, became delicate in constitution, and of 
late years they have become mixed with the blood 
«f the Cotswolds. So far as we can learn the 



Leicesters have not held their own in the United 
States or in Canada. It is an open question, 
however, whether the Leicester might not be 
used in certain oases to refine the Cotswold, in 
the hands of breeders whose close study of anat- 
omy and form, would enable them to breed 
them intelligently. 

LEMON. A tropical plant of the citrus 
family, including the orange and citron. The 
lemon is not cultivated to any considerable 
extent; but in some of the Gulf States, notably 
Florida, oranges are largely cultivated. (See 
Orange, for the cultivation of the lemon). 

LEMON, ESSENCE 01*. The oil distilled 
from the peel, mixed with, alcohol. The pure 
oil is termed the oil of lemons. 

LEMON SYRUP. Lemon juice is kept with . 
difficulty in bottles; made ihto a strong syrup, 
it is better (preserved. The fluid sold by this 
name is often common syrup, acidulated with a 
little oil of vitriol. 

LENITIVE. Medicines which gently soothe. 
A gentle purgative. 

LENS. A thin solid, the faces of which are 
curved, and the general figure usually circular. 
The glasses of spectacles are lenses. Those 
lenses which have two convex or protuberant 
sides, or one side plane, magnify objects, and 
concentrate the rays of heat to a burning focus; 
hence they are termed magnifying or burning 
glasses. Concave lenses minify, and do not 
collect heat to a real focus. The name of the 
lens differs with the figure of the curved surface. 

LENTICULAR. Shaped double convex lens. 

LENTICELLS, or LENTICULAR GLANDS. 
The specks or knots on the stems of some trees, 
from whence, if in the soil, roots would proceed: 

LENTIL. Ermim lens. A leguminous annual, 
similar to the vetch. It is much cultivated in 
France and some parts of Germany as food for 
man. 

LENTOR. Viscidity, clamminess in fluids. 

LEPIDOPTERA. Insects of the moth and 
butterfly tribe. 

LEPIDOTUS, LEPIDOTE. Scurfy, scaly. 

LEPISMA. A family of wingless insects, the 
bodies of which are covered with glistening 
scales, the feet short. They are very active, and 
found about old wool, and in dark, moldy 
places. 

LEPRA, LEPROSY. A disease of the skin, 
which becomes rough and covered with scaly 
patches. 

LEPTURA. A genus of longicorn beetles, 
of the family Leptundm. Head inclined posteri- 
orly behind the eyes, or contracted at its junction 
with the thorax into a neck ; thorax conical or 
trapezoid, narrowed anteriorly; elytra becom- 
ing gradually naiTower; eyes rounded and- 
entire, or, if emarginate, antennae inserted before 
emar^nation. 

LETHARGY. Drowsiness, morbid desire to 
sleep. It is sometimes a precursor of apoplexy, 
and calls for blood-letting if occurring in a full 
habit. 

LETTUCE. Lactuca sativa. Lettuce is a 
hardy annual of which the original country seems 
to be unknown, but thought to be a native of 
Asia. It has been found wild in many different 
parts of the world, and was first cultivated in 
England about the year 1563. It is divided into 
two families, called the Cos and the Cabbage let- 
tuces. The first, distinguished by an upright 
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growth — was introduced from the island of Cos; 
and the second — the habits of which are some- 
what indicated by its name — from Egypt. Our 
climate is not altogether favorable to the 
Cos family. The botanical term Laciuca is 
derived from mc, the Latin word for milk, in 
allusion to the milliy juice which exudes from 
the stem when broken. This juice when the 
plants are young, contains but a small quantity 
of the narcotic principle; but it gradually 
acquires a strong, bitter taste, and becomes nota- 
bly sedative. This property seems to have been 
known at a very early period, and a lettuce sup- 
per was thought highly conducive to repose. 
Lettuce can only be grown to perfection in a rich, 
mellow soil, and one cool and moist. Hence it 
is always best in the West, when started in a 
cold frame and transplanted to the open air as 
soon as danger of hard frosts are over. It may 
be transplanted when it has only three or four 
leaves, or when it has formed six or seven. For 
succession the seed may be sown in a warm bor- 
der, and again in the open garden in rows twelve 
inches apart, allowing th6 plants to stand finally 
six inches apart in the row. When it is to be 
transplanted set the plants six inches apart 
every way, take out every other row as may be 
required for use, and again alternate plants in 
the remaining rows, allowing the plants to stand 
twelve by twrave inches, when, if the soil be rich 
enough and plenty of moisture be present, they 
will form handsome heads completely covering 
the ground. Among the cabbage lettuces, the 
White Silesian is the one generally cultivated, 
and all things considered one of the best. 

lEVELER. (See Lawn.) 

LEVELING. The art of discovering the 
level of surfaces, or ho'w high one place is above 
another; in agriculture, the reduction of hills or 
mounds to a level or plain surface. 

LEVELING STAVES. Straight rods, six 
or more feet high, and divided into marks at the 
inclies, which can be distinctly seen at a short 
distance; in more delicate observations the stafE 
carries a movable sight with a central mark, 
which is adjusted by an assistant, according to 
the signs of the surveyor, until the level line is 
reached. 

LEVER. A bar capable of moving around a 
prop or fulcrum; leverage gained depends on 
the distance at which the power acts from the 
prop, and weight or resistance. The lever is the 
simplest mechanical power. Levers are of the 
first, second, and third kinds: in the first, the 
fulcrum is between the power and weight; in the 
second, the fulcrum is at one end and the power 
at the other, the weight being between them; in 
the third, the fulcrum and weight are at the 
ends, the power intermediate ; in this case there 
is loss of power, but gain in the rapidity of 
movement of the weight; the treadle of a lathe is 
an instance. 

LEVERAGE. The advantage gained in 
power by using a lever. 

LEVERET. A young hare. 

LEVIGATION. The reduction of a solid to an 
impalpable powder with the assistance of water 
or other fluids; this may be done in a mortar or 
on a slab; the mixture is afterward diffused in 
water, and the light parts, which remain sus- 
pended some seconds, poured off and retained, 
the heavier portions being again triturated. 

LET. Grass land. 



LETDEN JAR. (See Electricity.) 

LIAS. An argillaceous limestone of the 
secondary rocks; abundant in Europe, but 
unknown in the United States. 

LIBELLULINES. A tribe of neuropterous 
insects like the dragon fly, which are found 
about water, and prey upon other insects. 

LIBER. The innei-most bark of trees. (See 
Bark.) 

LICE. There are so many forms of these ver- 
min infesting animals and plants, that an enum- 
eration of the various species and a description of 
their habits would fill many large volumes, as vari-, 
ous genera of plants and animals have their dis- 
tinct parasites. Some plants and animals art 
diflScult to keep clear of parasites, but as a rule, 
lice will not be found on either when in a state of i 
perfect health. Snuff, tobacco-water, ashes, lime, 
soot, dust, and various other substances are 
employed to remove them. The best means of 
prevention however, is to keep the animal in per- 
fect health, watching for the first appearance of 
the parasites. These usually are brought into 
flocks and herds by infested animals, and conse- 
quently when strange stock is bought, if thin in 
flesh, they should be carefuUy examined. The 
forms of lice in animals are many, each species 
however, having its particular forms. Human 
lice are of three principal forms. The head louse 
{pedicuhis humanis), the body louse (P. vesta- 
Tmnii) and the crab louse (P. puJm). The thr** 
forms are given below. Scab in sheep, mange 
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and itch, are often attributed to lice. These are, 
indeed, caused by parasites which burrow under 
the skin, and may be destroyed by the same gen- 
eral means that will kill lice ; that is by dipping in 
a decoction of tobacco- water to which flowers of 
sulphur is added. True lice, however, and ticks 
also, being confined to the surface and not under 
the skin may be destroyed by gentler means. On 
cattle, by an application of a preparation of lard 
oil and creosote, in the proportion of four parts of 
the flrst to one part of the latter. On horses, they 
may be clipped, and washed with a decoction of 
two ounces of powdered stavesacre seed in one 
quart of boiling water, applied cool, care being' 
taken that the animal does not lick the wash, will 
be effectual. In mild cases, an ointment of two 
ounces of Scotch snuff thoroughly mixed with 
six ounces of lard will suflice, or one drachm of 
calomel and one ounce of crude petroleum, will 
not only kill the lice but allay the irritation. Hen 
lice are often irritating to horses. They usually 
congregate about the roots of the tail and mane. 
They are almost microscopic and hence not 
readily noticed. When found they should be 
eradicated with the last named remedy, and all 
parts of the stables whitewashed with lime, in 
which carbolic acid has been dissolved. 
LICHENS. Plants of a very low organization. 
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■whicli grow on the bark of trees or rocks, where 
they form a kind of incrustation, or upon the 
^ound, where they consist of irregular lobes, par- 
allel with the earth's surf ace. Occasionally, in 
all situations, they are found in a branched state; 
but their subdivisions are generally irregular, and 
without order. Their fructification consists of 
iard nuclei, called shields, which break through 
the upper surface of the thallus or main sub- 
stance of the lichen, are of a peculiar odor and 
texture, and contain the reproductive particles. 
Lichens abound in the cold and temperate parts 
of the world. The greater part are of no known 
use; but some, as the reindeer-moss (Oenomyee 
rangiferina), the Iceland moss {Getraria Islandica), 
and various species of ^Cfyrophora, are capable of. 
sustaining life, either in animals or man. The 
Iceland moss, when deprived of its bitterness by 
soaking in an alkali and then boiling, becomes, 
indeed, a diet recommended to invalids. Others 
are used as tonic medicines, as Variolarin faginea 
and Parmelia parietina. Their principal use is, 
however, that of furnishing the dyer with bril- 
liant colors; archil, cudbear and peroUe, with 
many more, are thus employed. 

LICHENIN. The starchy matter of lichens. 

LIFE, ANIMAL AND VEGETABLE. Ani- 
mal and vegetable life has been defined, by 
Auguste Le Comte, as resulting from a double 
molecular motion, general and continuous, of 
composition and decomposition, in relation to 
the organism and inorganic medium. This 
definition is correct enough as an hypothesis 
showing the action of life. What is life, is a 
question as .yet too profound for the mind of 
man to elucidate. The action of life upon the 
medium has been defined to be as supposing nt)t 
only a being organized in such manner as to 
permit the phenomena Constituting the vital 
state, but supposes further the not less indis- 
pensable idea of the ensemble of external agents, 
physical and chemical, proper to furnish to the 
organism the principles necessary for its nutrition 
and lihe manifestation of the properties of its 
anatomical elements. This ensemble of condi- 
tions we name the medium. The idea of life 
and that of the medium are two conceptions so 
inseparable from each other that no life is 
possible in a medium improper for the accom- 
plishment of organic phenomena. There must 
be a certain harmony between these two media. 
As this harmony diminished, the phenomenon 
passes from the normal state to that of sickness 
or perturbation, a prolongation of which occa- 
sions death. Organic perturbation may occur in 
three different modes, which it is important to 
fully understand before proceeding to analyze 
the nature of the perturbation. Prof. Poey says : 
1. If the medium is much more permanent, 
simpler, and more general, the living being alone 
is modified. 2. If the medium is much more 
unstable, more complex, and special, it is then 
more modifiable than the living being. 3. If the 
medium be as complex as the living being the 
modifications will correspond in both terms. In 
the capital question of the reciprocal influence of 
Climatologic agents upon living beings, and vice 
versa, the problem to be first resolved by way of 
experiment is the following: To learn and separ- 
ate, in meteorological observations, the sum of 
the actions of the medium, gravity, heat, light, 
electricity, etc., favorable for organic existence, 
from the sum of actions unfavorable for this 



existence, and, after this correction, to calculate 
the effects of action and reaction between the 
being and the medium. This problem having 
been formulated by Alphonse de CandoUe, solely 
with reference to the influence of temperature on 
vegetation, was extended by Prof. Poey to all 
the other meteorological influences, by introduc- 
ing the most capital element of the action of 
media upon living beings, and of their reaction 
upon media — a consideration overlooked by this 
savant. The persistent harmony between vital 
forces and external modifiers, which concur in 
the phenomena of life, being thus established in 
the theory of media, the last problem remaining 
to be practically resolved is the following: A 
living being and a medium being given, to 
determine their reciprocal influence. Such wds. 
the course pursued by Prof. Poey in examining 
those meteorologic and climatologic elements that 
exert any influence upon vegetable life, in its 
relation to the agricultural art. The principle of 
the correlation, conservation, and equivalency of 
heat and motion has been extended to all the 
forces both of organic and inorganic nature, and 
lately to the intellectual and moral functions. 
We thus identify all the forces acting in the 
living body with those acting in the inorganic 
universe, the former having only a higher degree ^ 
of complexity. Hence the organic 9onstitution 
(animal and vegetable) may be compared to an 
engine in which heat is the principal agent. The 
power of the steam engine is derived from the 
heat applied to its boilers, which heat is but the 
expression of the chemical changes involved in 
combustion. The same with vegetable activity, ' 
the force of the solar light being used up in the 
decomposition of the carbonic acid of the atmos- 
phere by the growing plant. Combustion in 
the furnace of the steam engine is sustained 
either by wood which is the product of vegeta- 
tion or by coal which represents the vegetable 
life of a remote geological epoch. In either case, 
therefore, we come directly or indirectly to solar 
radiation. But as Liebig says, our animated 
machines create no power, but only return what 
they have received from the external medium. 
In fact, Liebig defined life to be that planjs live 
and grow; while animals live, grow, and feel. 
This, while as a rule being correct, is not so, 
strictly speaking, since it is not possible to verify " 
the statement as to the lowest forms of life' any 
more certain than to state as a verity that vegeta- 
bles do not feel. Some of the low forms of ani- 
mal life seem to have no feeling, or indeed, 
power of voluntary motion. Some plants have 
the power of voluntary motion, as in the Sensi- 
tive plant. Which immediately folds its leaves 
upon being touched; others again, as some of 
the acacias, fold the leaves at night and seem to 
sleep. Again, an animal may consist of a sin- 
gle cell, and in the lowest forms of life, there is 
neither muscular fiber, nervous filaments, head, 
heart, stomach, nor other organs common to most 
animals; they seem to live simply by absorption. 
Yet the absence of all these do not demonstrate 
that the substance is not animal. Albumen is 
the great nutritive element of animals, and 
starch of plants. So the chemical composition 
of tUe tissues of animals differs from that of 
plants. The basis of vegetable structure is cellu- 
lose, (see Cellulose,) and yet in the lower pro- 
tozoa, cellulose is found; just as in some low 
forms of vegetable life, (fungi,) starch is defi- 
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*ient. Plants absorb and assimilate by their 
roots and leaves, and give off oxygen, retaining 
the carbon of carbonic acid, while animals 
digest their food, consume oxygen, and give off 
(respire) carbonic acid from the lungs. . (See 
articles Geheration and Germination.) 

LIGAMENTS. Elastic fibrous textures unit- 
ing the bones together. 

LIGATURE. A bandage. In farriery, a 
ligature is a fine, strong thread of sills, with 
\Hiich blood vessels, etc., are tied in operations. 
LIGHT. Light is that natural force which, 
acting on the retina of the eye, produces the sen- 
sation of vision. Upon light, the continued 
vitality and growth of plants is dependent, and 
in its absence animals soon lose vigor, and at 
length their health is broken. In agriculture, 
the growth of plants is dependent upon the 
.quantity of light received, and hence in seasons 
when the sun is much obscured by clouds, 
Yegetation sensibly suffer^. In the effort to 
produce seed, although if sufficient heat be 
present, the vegetation may be luxuriant, but 
will lack in vigor. The sun is the great source 
of light and heat, for so far as vegetation is con- 
cerned, both are necessary to successful growth. 
Besides the sun, all the planetary and starry sys- 
tems give off light, but not appreciable heat, 
.although some iate experiments vPith delicate 
instruments Wbuld seem to show that appreciable 
heat was thrown back by the moon. Plants 
-during light nights have been observed to grow 
faster than during dark nights, but experiments 
in this direction have not yet been carriedforward 
.sufficiently far to prove this beybnd doubt. 
The principal phenomena and discoveries in the 
relation of light to vegetation, have been com- 
jjiled by Prof. Poey, which will be interesting. 
The condensation of the principal experiments 
and facts are ^iven below as follows: The 
paleness or whiteness of the parts of vege- 
tables, when they are sheltered from the action 
of light, called by the moderns the etiolation of 
plants, did not escape the observing mind of 
Aristotle, who described it correctly enough, 

■ only he wrongly believed that the roots owed 

, their paleness to their underground position; for 
they do* not become green when exposed to 
light, and those which grow there are white. 
StiU some roots are in themselves green, with or 
without the production of green matter or 
chlorophyl. The celebrated botanist, John Ray, 
first among the moderns, proved in 1686, by 
many experiments, that light alone exerts an 
influence upon the green color of plants, that 
they scarcely vegetate at all under an opaque 
vase, and that their stems become extremely 
elongated; this phenomenon was neither owing 
to the want of air, nor to the influence of heat. 

•Charles Bonnet established that it was owing to 
the dark. Meese and Senebier analyzed the 
cause and the circumstances. Miohellotti also first 
proved that light was injurious to germination, 
and Ingenhousz and Senebier found that seeds 

.germinate more rapidly in- the shade than in 
sunshine. After the tendency of stems to turn 
toward the Ught, three other phenomena were 
discovered at the commencement of this century 
relating to the influence of solar rays upon vege- 
tation. Thomas Andrew Knight indicated for 
the first time in 1812 the tendency of some stems 
to shun the light in place of seeking it, and 

-Dutrochet demonstrated it in the most incon- 



testable manner. Dutrochet himself pointed 
out, in 1824, the tendency of roots to turn 
toward the light, and; in 1844, J. Payer dis- 
covered the contrary disposition in other roots 
to shun the light. After recognizing the action 
of natural and artificial light upon the growth 
of plants and the production of green matter, 
it will be interesting to study the influence of 
the different colors of the spectrum upon vegeta- 
tion, by the aid of colored glass and liquids, and 
by the colored rays of the solar spectrum. Sene- 
bier,_ who appears to have been the first to take up 
this important question, published in 1783 experi- 
ments which he began seven years before, which 
were continued during four years. His conclu- 
sions are as follows: 1. The size of the stems 
and their whiteness are so much the greater as 
the plant's illumination is less; but the green 
color of the leaves does not follow this rule 
absolutely. 2. The highest illuminating rays, 
the yellow and red, do not give the leaves the 
most decided green tint; the violet ray produces 
this effect with the lowest illuminating power. 
Senebier draws the conclusion that the green 
color will be deeper, when there is less light 
reflecting from the leaf and more penetrating it, 
and on account of this the violet ray gives the 
leaves a deeper green than natural light. 3. 
After the violet rays, plants'become more de- 
veloped in the red rays4han in the yellow. By 
submitting plants to the action of light trans- 
mitted through glass of different colors, I'Abbfi 
Tessier remarked, in 1781, that the* intensity of 
the green tint of leaves went on decreasing from 
white glass to deep yellow ; that leaves become 
sensibly green under the influence of lamps and 
of the light of the moon. He also observed that 
the stems are very strongly inclined when we 
place black materials behind the plant; the 
inclination is very feeble when the stufiC is white; 
and it is almost nothing when we place a look- 
ing-glass behind, the vegetable. Leaves which 
were placed jsehind a pane of white glass were 
green; less, however, than if the pot had been 
outside of the apartment. Leaves behind a pane 
of blue glass were still more green, there being 
between them and the preceding a sensible shade. 
Leaves behind a clear yellow pane differed from 
the last only by being a shade less green. In 
fine, the least geeen of all were those which had 
been placed behind a deep yellow pane; the 
dillerence was striking. In 1817, Dr. Sebastian 
Poggioli, instead of submitting plants to light 
transmitted through colored glass, conceived the 
happy idea of placing them under the rays of 
the solar spectrum. He observed, after the third 
day, that the smallest plant suljmitted to the 
violet raj's, surpassed, in development, those 
under the influence of the red rays, the latter, 
on the fourth day, appearing to be blanched. 
The cotyledonous leaves of the plantlets in the 
two vases changed their positions and directed 
their upper surfaces one toward the red light, 
and the other toward the violet. The direction 
was more rapid with the plantlets submitted to 
violet rays than with those which had been 
'submitted to red rays. The two cotyledonous 
leaves which crown the plantlets of Baphamis 
rusiicanus directed their upper faces, in the first 
place, toward violet light, and in the second, 
toward red. The seeds of Brassica eruca ger- 
minate more promptly under the influence of red 
rays than under green rays, and more promptly 
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under green than violet rays. In 1830, Adolphe 
Brogniart and de Jussieu saw the two opposite 
leaves which terminate the plantlets of Alsine 
media direct in the same manner their upper 
faces toward the red light to which alone 
they were submitted. Thus the phenomenon 
was the same as that observed twenty-seven 
years before by Poggioli. Brogniart remarks 
that he had observed, as had Charles lyiorren, 
that the yellow rays approached, in their action, 
nearer than any of the others to white light; 
but, as this depended upon the fact that yellow 
glass allowed a very large qjiantity of white 
light to pass through it, while green and blue 
passed but a little, and red glass none at all, the 
intensity of light differed extremely in all these 
experiments. In 1832, Charles Morren, by the 
aid of experiments with colored glass, reached 
the following conclusions : 1. That the colors 
of the spectrum, excepting green, only, like 
darkness, assist germination as their luminating 
power becomes less. 3. That under the colored 
rays of greatest illuminating power, the radicles 
develop least and slowest, and that the plumules, 
on the contrary, grow best and quickest. 3. 
That under the rays with low illuminating pow- 
ers, the radicles and plumules develop as they do 
in the shade. 4. That, consequently, J,he etiola- 
tion of vegetable, under the prismatic rays, 
happens in inverse proportion to their illuminat- 
ing property. 5. That the green color of vege- 
tables is developed much more rapidly under the 
influence of composite light than under depom- 
^osed rays. 6. That the yellow rays possess the 
maximum, and the orange rays the minimum 
degree of coloring plants green, and the other 
rays do not turn them green at all. 7. That the 
yellow ray greens them more when it is less 
intense, but that it requires much more time to pro- 
duce this effect than white light does, and that 
it can never produce the same depth of color. 
In 1837 and the following years, Dutrochet made 
a great number of experiments upoii the influence 
of light on vegetation. None of the stalks of 
Lepidmm satiimm showed the least inflection 
toward light transmitted by red glassy At the 
end of eight days they had increased consider- 
ably in length, but remained straight and verti- 
cal. These observations completely confirm 
those of Payer upon the same plant. On the 
contrary, the stalks of Alsine media were, at the 
end of three days, all turned toward light trans- 
mitted through red glass. On turning the vase 
in such a way as to direct the inflection of the 
stalklets toward the base of the apparatus, four 
hours afterward they were bent anew toward the 
red light. Dutrochet then proved that this 
depended on the size of the stalklets of the two 
plants; that the only plants bent toward red 
light were those whose diameter was less than 
fifty-five hundredths of a millimetre; a tenth of 
a millimetre difference between the diameter of 
one stalklet and another of the same species, 
near a certain limit, sufliced to bend one toward 
the light, and leave the other in its natural posi- 
tion. The experiments of Dutrochet prove that 
the stalks of plants are bent toward red light 
transmitted without mixture by glass of this 
color; while, according to Payer, they inclined 
toward blue or violet light. Dutrochet here 
raises an important question, whether it is not 
the luminous intensity of the colored rays which 
determines the inflexion of vegetable stalks, an 



intensity varying with the transparency of th& 
glass. The first flexion in the stalks toward the 
light is shown without exception in those sub- 
mitted to the violet rays; afterward, in the 
indigo and blue rays, and ordinarily at the same 
time in the lavender rays which form the almost 
invisible continuation of the spectrum beyond 
the violef ; then in the yellow and green rays, in 
the orange, and finally in the red rays. Beyond 
violet the flexion of stalks reaches twenty and 
sometimes even thirty centimeters, according tO' 
the intensity of the light; but beyond the red 
rays the flexion of the stalk extends very little. 
Previous to 1837, Dr. John William Draper, of 
New York, having made several experiments on 
the action of different rays of the solar spec- 
trum, concluded that the yellow ray, the most 
luminous, had the power of producing chlorophyL 
Plants become also green in light that has been 
submitted to the action of the yellow solution, of 
bichromate of potaesa, and so deprived of those 
rays which blacken chloride of silver; the same 
is true of light which passed through sulpho- 
cyanate of iron, and sulphate of copper and 
ammonia; in every instance the leaves becoming 
green. Seeds of common cress were caused to 
germinate and grow under these circumstances. 
It is not this or that ray, adds Draper, which 
gives rise to the color of beans. The absence of 
the chemical or the calorific ray does not appear 
to affect it, nor haveweany direct proof that the 
calorific ray exerts any influence. Humboldt 
has stated that in the mines of Germany plants 
grow in recesses where the sun's light never 
comes, and, provided hydrogen gas be present, 
the color is green. In the abysses ^jf the ocean, at 
depths to which no solar beam can penetrate, 
and vhere there is perpetual night, green plants 
are found flourishing. Light, which seems to 
act merely as a stimulus on the green organs of 
vegetables, indirectly bringing about the decom- 
position of carbonic acid, though accessory, is 
not, however, essential to the growth of plants. 
From 1840 to 1847 Robert Hunt was engaged in 
an extensive series of experiments on the process 
of germination and vegetable growth as affected 
by solar radiations. These experiments were 
undertaken under the auspices and at the expense 
of the British Association for the Advancement 
of Science. Tlie results to which he was led are : 
1. Light prevents the germination of seeds, as 
was formerly asserted by Michellotti, Ingen- 
housz, Meese, Senebier, and others. 2. Actin- 
ism, or chemical rays, quickens germination. 3. 
Light acts so as to effect the decomposition of 
carbonic acid by the growing plant. 4. Chemi- 
cal action and light are essential to the forma- 
tion of the green matter of leaves, or chlorophyl. 
5. Light and chemical rays, independently of 
the calorific rays, prevent the development of the 
reproductive organs of plants. 6. The heat 
radiations corresponding to the extreme red rays 
of the spectrum facilitate the flowering of plants 
and the perfecting of their reproductive prin- 
ciples. As to the conditions in which the lumi- 
nous, chemical, and caloric principles exist in 
light during the different seasons, he has found 
that — in the spring, chemical action is the most 
powerful, and is in very considerable excess of 
pure light and heat. As summer advances the 
quantity of light and heat increases to a very 
great degree above chemical action. In the 
autumn, light and chemical action both diminish. 
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and the calorific radiations predominate. These 
facta bear strilsingly upon all Hunt's experi- 
ments; they appear to confirm his conclusions 
irf a most satisfactory manner, and also to point 
to a singularly interesting order in nature, which 
is the following: In the spring, when seeds ger- 
minate, and young vegeta,tion awakes from the 
repose of winter, we find a'n excess of the prin- 
ciple which imparts the required stimulus — that 
il of chemical action; seeds then germinate, and ' 
young buds and shoots are developed. In the 
summer this agent is counteracted by another 
possessing different powers^ upon the exercise of 
which the formation of the plant's structure 
dependa — that is luminous action. As thq sun 
becomes more active the formation of woody 

,; fiber proceeds under this agency, and the chemi- 
cal power is rendered less active by the purity 
of the light. Finally, in the late summer and in 
the autumn these are checked by another agency 
with diminished power of light, upon which the 
development of the flower appears to depend, the 
ripening of the fruit, and the perfection of the seed 
— ^and this is thermic action. The experiments of 
Hunt have also led him to detect some curious 
influences which appear due to dissimilar rays, 
and in their action exhibit great inconstancy of 
effect. One class pf rays, the same to which 
Sir J. Herschel has given the name of parather- 
mic rays, are so subdued by the influence of 

, ,more refrangible rays, as to be nearly inactive 
during the spring and early summer months; 
indeed in the spring they scarcely produce any 
Effect upon dead vegetable coloring matter, 
imless their action is assisted by the us^ of some 
decomposing agent such as sulphuric acid. 
These rays increase in power toward autumn, 
and to them appears due the browning of the 
leaf. In all his writings Hunt has repeatedly 
stated that seeds would not germinate' under 
the influence of light, when deprived of that 
principle on which chemical cliange depends; 
and has declared as a law, that in its relation to 
vegetable life, light prevents germination. This 
statement has been decidedly objected to by 
Doctors Draper and Gardner, of New York. 
By numerous experiments Hunt also found that 

^ the chemical principle of solar radiation pro- 

' duces an acceleration of the germinating pro- 
cess, so that in every 'instance the seeds influ- 
enced by these chemical rays germinated in one- 
half the time required by the seeds placed in the 
dark. In ascertaining if the influence of the 
chemical rays was confined to the surface of the 
soil, or extended below it, he obtained the most 
satisfactory evidence, that under the rays which 
passed through blue glass, germination began at 
a depth below the surface, where it did not take 
place under ' ordinary conditions. In every 
Instance germination through the agency of 
radiations, which had permeated the blue glass in 
less time, and to a greater depth in the soil than 
was possible in comparative experiments where 
the seed was exposed to, the full influence of 
light and its associated radiations as combined in 
the solar beam. As to different colors of light. 
Hunt says, that if the young plant continues to 
grow under the influence of blue rays, it will for 
some time exhibit luxuriance and present in its 
earlier stages an appearance far superior to that 
of plants grown under other influences, or even 
white light. 'The leaves will be of a darker 
green, and altogether show external signs of vig- 

. 37 ' ■ ', ' 



orous health. Even in- the earliest stages it will 
be found that the plants grown in the full sun- 
shine, or under yellow or red media, representing 
the luminous and calorific principles, give a 
larger quantity of woody fiber and less water 
than those grown under chenjical influence. 
Plants growing in the shade, in like manner, 
contain more water than those in full sunshine j 
hence, we can not infer that aaytMng more than 
the deprivation of light influences the condition 
of plants in these experiments. He ascertained 
that as great a difference exists in the quantity of 
water found in plants growing in artificial shade, 
and, plants of the same class growing unshel- 
tered, under the ordinary conditions of sunshine. 
It is therefore evident that all those experiments, 
which have been made on the increase of grass 
crops by littering the fields with the boughs of 
trees and the like, are liable to the error alluded 
to; and it is questionable if the increased pro- 
duct of an acre is not principally due to water, 
rather than to any carbonaceous product; conse- 
quently the increase of the nutritive property is 
not in the ratio of the increase of weight. Hunt 
further observes that it frequently happens, when 
the media employed cut off a large quantity of 
light, and admit the chemical principle freely, 
that no formation of leaves takes place after the 
development of the plumule or first leaf bud; 
the ground stem, instead of solidifying, remains 
soft, and without increasing in diameter, extends 
to an enormous length. Nothing like this occurs 
under the influence of either light or heat. It 
would appear that this abnormal condition is 
due to the excitement of the chemical rays, 
acting possibly with great power upon the 
living principle in the roots, by which the 
elaboration of some organizable matter is pro- / 
duced, which they supply as food to the 
stem. As there is but little power to decompose 
carbonic acid, there is not the necessary supply 
of carbon to give rise to those stems and leaves 
which naturally form the primitive stem. That 
this is something like a true explanation is f ur- 
thel- proved by the fact, that in the practice of 
planting shoots, the use of blue media is l^ghly 
advantageous. It appears to increase the ten- 
dency to develop roots, and it is satisfactory, to 
learn that some gardeners have, without any 
knowledge of the cause, employed cobalt blue- 
glass to aid in the striking of cuttings. Accord- 
ing to Senebier, plants decompose the carbonic 
acid absorbed by their leaves much more readily 
under the influence of violet rays than under any 
other. In his early experiments Hunt thought 
he had found the correctness of Senebier's 
opinion. Dr. Daubeny and Dr. Gardner both 
think that the decomposition of carbonic acid 
increases vrith the increase of light, and that it is 
more rapid under the influence of the yellow 
ray than any other. In the experiments of Hunt, 
by which the quantity of woody fiber iticreases 
with light, this agent seems to be essential to its 
formation. But Hunt explains this fact by say- 
ing that the decomposition of carbonic acid by 
plants under the agency of light is not' a simple 
chemical operation, as has bpen supposed by 
some, effected by thechlorophyl, l)ut the result, 
of an exertion of the vital principle of the grow- 
ing plant which requires th^ external stimulus of 
light to call it into action. Hunt seems to have 
discovered a capital point, to which he has not 
himself done justice, and which has passed 



LIGHT 



578 



LIGHT 



entirely unacknowledged by other observers. 
It is that in all his experiments he has found 
that each variety of plants employed was influ- 
enced by different rays. Cress and mustard, for 
example, become green most rapidly in the green 
ray, mignonette in the yellow, and peas in the 
blue ray. He observes, however, that the influ- 
ence was always most decided between the 
limits of the mean orange and the mean blue 
ray, and that it took it much longer to green 
plants in the red than in the blue ray. The 
importance of this discovery, should it be con- 
firmed, will consist in showing the action of 
light upon plants to be identical with that of 
heat. If each plant; as we have seen above, 
possesses its own zero of temperature and requires 
a certain different degree in order to accom- 
plish each of its physiological functions, in light 
the greening of the leaves or production of 
chlorophyl (and probably the decomposition of 
carbonic acid and the fixation of carbon) needs 
also the chemical action of a certain colored ray 
•of the solar spectrum. The difference existing 
■between each color of the spectrum being only a 
difference in greater or less velocity of vibra- 
tion, and of properties purely relative, as in heat 
and light, each plant will be therefore chemi- 
cally sSfected by rays of different colors. Hunt 
thinks that the manner in which the power of 
solar radiation is exerted on seed beneath the 
soil is not clear to us. We do not know whether 
it is a mere disturbance of something already 
diffused through matter, or in the seed, or an 
emanation from the sun. All which we are ena- 
bled to declare is that the germination of seed is 
more rapid under the influences of chemical 
rays, separated from the luminous, than it is 
under the influence of the combined radiations 
or in the dark. That the formation of chloro- 
phyl is not directly .dependent upon either light 
or chemical action, regarded as isolated princi- 
ples, but on the action of both forces acting 
upon plants. It has been stated by Dr. Gard- 
ner, adds Hunt, that plants exhibit a latpral 
movement bending toward the yellow ray. This 
appears to be a mistake; plants under the influ- 
ence of the red rays bend from the light but 
along the line of the ray; and those exposed to 
the most refrangible rays turn toward it, but still 
in the line of the ray. Now the plants which 
first become green, by careful treatment in this 
way, are those exposed to the rays between the 
mean green ray and the extreme blue. The 
action is continued eventually to the edge of the 
most refrangible violet below the yellow ray. 
No change is effected beyond the visible spec- 
trum, notwithstanding the abundance of dark 
chemical rays ; and the change is shown only 
where there is really the largest amount of 
light. He therefore concludes that the lumi- 
nous rays are essential in producing the decom- 
position of the carbonic acid and the deposition 
of carbon, which is aftei-ward, in all probability, 
continued with hydrogen under the influence of 
the purely chemical rays of solar light. Finally, 
Robert Hunt communicated a letter to the Brit- 
tish Association at its meeting in 1853, from 
Me srs. Laws and Co., of Edinburgh, in which it 
was stated that by adopting the plan of cutting 
off luminous rays by the use of cobalt blue glass, 
as recommended by Hunt, they succeeded in 
obtaining healthy germination far more rapidly 
than in ordinary circumstances. They con- 



structed a house glazed with blue glass, and in 
this their seeds were tested. The practical 
application of a scientiflc discovery was of the 
utmost value to them. Tropical seeds, under 
the' same circumstances, were found to germi- 
nate in a few d^ys, when in ordinary conditions 
many weeks were required for the process. 
According to I'Abbfi Zantedeschi, Carradori had, 
in 1841, confirmed the results of Senebier, so far 
as that the power of light to color vegetables 
green, resides in an eminent degree in the violet 
and blue rays, although it is more feeble than in 
ordinary light. In 1843, J. Payer, by making 
use of colored glass, and afterward of the solar 
spectrum, found that the tendency of stems toward 
the light was so much greater as the light was 
less intense or reached a lower point. A^ the 
plant found between two luminous rays of dif- 
ferent intensities is always curved on the side of 
the stronger light, between the blue and violet, 
the blue region has always the greater amount 
of this action, and in it is found the maximum. 
But Payer has not studied the action of inviBi- 
ble chemical rays beyond the violet, upon the 
flexion of the stems, as Guillemin has done 
later, although Hunt found no influence upon 
vegetation in the ultra-violet rays, Hence, 
Prof. Poey is also inclined further to 
believe that Hunt has not paid attention enough 
to the obscure and chemical rays. In 1842, 
I'Abbfi Zantedeschi drew the following conclu- 
sions from his experiments upon the influence 
of solar rays transmitted by colored glass: ; 1, 
Vegetation under the influence of light trariaiiit- 
ted by any kind of colored glass is langufehing 
and sickly, as was observed by Senebier and Car- 
radori. 2. The order observed for germination, 
under colored glass, is different from that 
observed by Senebier. 3. Violet light has a 
power little inferior to that of ordinary light to 
green certain vegetables, as Senebier has said: 
the balsam is in this condition, but it does not 
take place with Oxalis multifiora. 4. As to the 
vigor of vegetation it is no greater under violet 
glass than under yellow and red glass, as Sene- 
bier has observed. 5. Green light is less favor- 
able to vegetation than red light. 6. The most 
vigorous vegetation for Oxalis multtjlora takes 
place under blue glass. In 1844, Dr. D. P. 
Gardner, of New York, claimed to have settled 
the question beyond dispute, that the yellow 
rays produce chlorophyl in leave's, as Dr. Dra- 
per had first advanced ; but he is in complete 
disagreement with Hunt and other experinienters. 
Here are his conclusions: 1. That chlorophyl 
is produced by the more luminous rays, the 
maximum being in the yellow. 2. This forma- 
tion is due to pure light. 3. That the ray 
toward which plants bend occupies the indigo 
space in Fraunhofer's lines. 4. This movement 
is due to pure light as distinguished from heat 
and chemical action. 5. That pure light is 
capable of producing changes which result in 
the development of palpable motion. 6. The 
bleaching of chlorophyl is most active in those 
parts of the spectrum which possess no influ- 
ence in its production and are complementary to 
the yellow rays. 7. This action is also due to 
pure light. In the same year, Robert Harkness, 
of England, objected to Gardner's conclusions, 
and made the following very judicious remarks, 
which were approvingly quoted by Hunt: If 
the absence of solar light is one of the condi- 
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tions almost necessary for the germination of 
seed, one should not expect that ray in which 
tlie maximum of light is found, to facilitate 

fermination; but on the contrary, according to 
[unt, to retard it. If, again, the yellow ray is 
tlie operating cause by -which carbonic acid is 
decomposed and chlorophyl produced, we should 
also expect that, so far from assisting in germi- 
nation, it would exercise a highly injurious influ- 
ence. We know that the presence of oxygen is 
necessary for the vegetation of seeds, also that 
this oxygen is absorbed, and by uniting with a 
portion of the carbon in the seeds reappears in 
the form of carbonic acid, a process the oppo- 
site of that which takes place when chlorophyl 
is produced. So if the decomposition of carbonic 
acid is owing to the yellow ray, this ray ought to 
be the last to produce any effect on the germina- 
tion of seeds. Moreover, seeds, as well as fully 
developed vegetables, possess the power when 
deprived of light, of absorbing oxygen and evolv- 
ing carbonic acid ; and to this circumstance we 
must asc:;jbe the effect of the blue ray shown by 
Hunt's experiments. In 1850, Cloezand Gratio- 
let advanced the opinion that the decomposition 
of carbonic acid by the green parts of plants 
with the aid of colored glass is at its maximum 
with colorless polished glass ; next comes yellow 
glass, then colorless transparent glass, red, green, 
and in the last place blue glass. In 1852, J. H. 
Gladstone, in experimenting with peas, drew the 
following conclusions, in entire opposition to 
Hunt's experiments : The cutting off of the chemi- 
cal rays favors the first germination of the seed, 
and this appears to be the principal, if not the only 
advantage obtained bj burying the seed in the 
soil. The development of roots also requires the 
absence of the chemical ray, yet it does not go on 
to the greatest extent when all the solar influences 
are excluded, but is favored, rather than other- 
wise, by heat and luminosity. The first devel- 
opment of the plumule also proceeds best under 
, the same circumstances ; yet these are not the con- 
ditions which produce a healthy plant ; If all 
the solar radiations are withdrawn, whether en- 
tirely or only to a great extent, the plants absorb 
much water and grow very tall, without devel- 
oping secondaiy branches or many leaves. The 
whole force of these radiations, on the contrary, 
prevents or greatly impedes the growth of those 
plants under the circumstances of the experi- 
ments. The chemical force is the most antago- 
nistic to, the growth of the pea, and luminosity 
also militates against it; the heating rays are fa- 
"vorable. H the plant is fairly establislied, those 
radiations which are, coinparatively speaking, 
devoid of light, but replete with chemical power, 
are the most suitable to a healthy growth. The 
influences which facilitate rapid growth are dia- 
metrically opposed to healthy development. 
Upon the ijuestion whether the yellow light stops 
germination by some specific action or merely by 
excess of light, Gladstone says that the yellow 
light did not at all interfere with germination in 
iis experiments. In the case of wheat and peas 
it decidedly facilitated the early development of 
.both root and plumule. He thinks that the 
yellow ray, however, has a specific action of its 
•own, and that the yellow and obscured yellow 
give quite different results from those of any 
other glasses. On the whole, Gladstone's experi- 
ments are in accordance with Draper's. In one or 
two cases, the seeds exhibited a tendency to ger- 



minate more readily under a blue glass. In 1854, 
Eobert Washington, in some experiments made 
ou the influence of colored glass on the growth 
of plants in sea-water, found that red sea-plants 
grew best in cases whose light was allowed to pass 
through green colored glass, and that the brown 
and green confervoid growths weie thus de- 
stroyed. The first observer, as far as I am aware, 
who studied the action of the ultra-violet or in- 
visible rays of the spectrum upon vegetation, and 
according to exact scientific methods, was C. M. 
Guillemin. His first care was to vary the nature 
of the prisms which he employed, in order to 
turn to account the special transparency that each 
prismatic siibstance presented to rays of differ- 
ent ref rangibility . He ch ose, for instance, quartz 
for all rays more refrangible than blue, rock-salt 
for the red and calorific rays, aud flint for the 
mean rays of the colored spectrum. Heavy flint 
which he had also employed, is the most disper- 
sive of all ; but it absorbs in great part the calo- 
rific and ultra-violet rays, transmitting only the 
least refrangible of them. In a paper presented 
to the Academy of Sciences of Paris, in 1857, 
Guillemin reached the following conclusions: 
The ultra-violet rays determine the formation of 
the green matter of vegetables. These same rays 
effect the flexion of the stems more rapidly than 
the rays of the visible part of tlie spectrum. In 
a second paper to the same academy he acknowl- 
edged that in his first communication he had 
given as certain the first proposition, but that he 
had some doubts on the second ; further re- 
searches, however, had fully confirmed both of 
these prior propositions. His conclusions are the 
same as those he afterward published in a third, 
more extended work. They areas follows: Young 
etiolated plants curve under the influence of all 
the rays of the solar spectrum ; the least refrangible 
calorific rays or those of low temperature appear 
to foriii the only exception. The calorific rays 
less refrangible than the red, and the chemical 
rays more refrangible than the violet, present two 
maxima of action for the flexure of vegetable 
stems ; intermediate colored rays determine, on 
the contrary, more actively than the preceding 
the formation of chlorophyl. In the spectrum 
obtained with a quartz prism, the limit at which 
the flexion of the stem ceases, passes beyond that 
of rays more refrangible than violet, indicated by 
fluorescent substances and iodide of silver. Lat- 
eral flexion extends beyond the red and violet 
extremes ; its center is in the indigo rays ; it is 
often produced in spite of screens which separate 
the different colored rays. The development of 
green matter has its maximum in the yellow; it 
diminishes slowly as it proceeds toward the vio- 
let, passes this limit and becomes nil in the last 
fluorescent rays. Blue, green, yellow, orange, 
and red rays turn etiolated leaves green more 
quickly than direct solar rays. The action of 
yellow is almost equal to that of diffused atmos- 
pheric light. Polarized rays appear to act at 
close intensities, like common rays. The principle 
of the identity of radiations, which already rested 
on the observation of a large number of physi- 
cal phenomena, is here fully confirmed in the 
physiological order, by the analogy of the mode 
of action which the calorific and ultra-violet rays 
exert upon the flexion of stems and the develop- 
ment of green matter. Unhappily for these 
important researches, if we compare Guillemin's 
flrst conclusion with the eighth of his second 
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note, we find a flagrant contradiction upon a 
question of tlie highest importance, the maxi- 
mum action of the colored ray of tlie solar spec- 
trum, under the influence of which the formation 
of the green matter or chlorophyl takes place. 
According to the first conclusion it is in the 
ultra-violet rays that this is produced, while in 
conclusion eight it is in the yellow ray, and even 
diminishes slowly proceeding toward the violet. 
Thus it is wholly the reverse of the first case. 
Such a contradiction throws a weighty doubt on 
the whole of these experiments. In the follow- 
ing paragraph we see that Prof. Henry agrees 
with Kobert Hunt and Prof. Poey as to the nox- 
ious influence of light on the germination of 
seed: Germination can be carried on in the 
dark, and, indeed, the chemical ray which 
accompanies light retards rather than accelerates 
the process. Its office is to separate the atoms 
of carbon from those of oxygen in the decom- 
position of carbonic acid, while the function of 
the power within the plant results from the com- 
binaiion of these same elements. The forces 
are therefore antagonistic, and hence germina- 
tion is more rapid when light is excluded; an 
inference borne out by actual experiment. In 
1869; Dehfirain proves that the evaporation of 
water by the leaves of plants takes place under 
condition^ entirely different from those which 
regulate the evaporation of an inert body, as it 
occurs in a saturated atmosphere; ; that it is espe- 
cially effected by light ; and that the luminous rays 
elficacious in causing the decomposition of car- 
bonic acid by the leaves, are also those which 
favor evaporation. The yellow and red rays, 
which have little action on photographic paper 
act with most intensity in causing the reduction 
of carbonic acid, while the blue and green rays 
decompose the chloride of silver, and have no 
action on the leaves. These experiments confirm 
the old observation of Guettard, that the hard 
and smooth upper part of the leaves evaporates 
the most water. Boussingault has shown that 
the greatest amount of carbonic acid is decom- 
posed by the same portion. Prof. Poey con- 
cludes as follows: After the long series of 
experiments I have annouuced, and which each 
one should utilize for himself, I must formulate 
my own conclusion, which I advance only with 
the title of hypothesis until I have the means of 
submittiiig it to experimental test. I remark 
first, that these experiments have been performed 
after different methods, and are therefore not to 
be compared with each other. Some 'experi- 
menters have made use of colored glasses, others 
of colored liquids or Solutions, and others still of 
the solar spectrum. In these three, methods the 
nature and action of the colored rays must have 
undergone modifications so various as to make 
the results very discordant. For example, the 
most of colored glasses are impure, because they 
allow white light and Various tinted rays to pass 
besides those of their own proper color. Yel- 
low and green glasses, which are usually too clear, 
allow a great amount of white light to pass. 
The thickness of glass, the density of liquids, and 
the composition of analyzing prisms, are points 
of the highest importance, which no one has 
taken into account, and which modify greatly 
the tints of colored rays. Another cause of 
error is, that each observer is contented with 
submitting the plant to the action of this or that 
colored ray, and not to each of the seven colors 



of the spectrum. In short, no observer except 
Guillemin, not even Hunt, conceived the idea of 
studying the influence of invisible rays beyond red 
and violet, which afford j the first, the maximum 
of calorific action', the second, the maximum of 
chemical action. These are errors of method 
only, without counting the personal errors of 
experiment, or even the errors which could result 
from the physiological and physical action of 
the plant. We have already seen in the case of 
Dutrochet, that one-tenth of a millimetre's dif- 
ference in the diameter of two twigs of the same- 
species was enough to bend one toward the light 
and the other away from it. In analyzing the- 
action of light on vegetables, three great physio- . 
logical acts of the plant must be considered: 
1 The - germination of the seed. . 2. The 
decomposition of carbonic acid from the atmos- 
phere and the fixation of carbon by nutrition in 
the tissues of the plant, which results in the for- 
mation of chlorophyl. 3. The flowering and 
fructification. In germination, according to- 
Theodore de Saussure, we shouldidistinguishtwo- 
periods, the one during which oxygen is trans- 
formed into carbonic acid, which is the period of 
germination, properly speaking ; the other during 
which carbonic acid is decomposed and oxygen 
is exhaled, which is the commencement of vege- 
tation. The green color in which the plant 
clothes itself is the index and the consequence of 
that function which takes place only under the 
action of light ; in its absence the plant continues 
the phenomena of the first period of germina- 
tion without development, and remains color- 
less. If the physicists w'lio have studied the 
influence of light on germinatioil had taken the 
chemico-physiological action which it wrought 
in the plant more into consideration, they would 
not have committed another grave error, as. 
Gladstone has done, in saying that the yellow- 
rays, which possess the maximum of luminous, 
power, and by consequence the minimum of 
chemical force, could in any manner favor the ger- 
mination of seeds. The physicists who sustain 
this opinion have not sufficiently distinguished, 
germination from vegetation, properly speaking. 
During germination the plant loses the carbon 
furnished by the carbonic acid, and only rtepires. 
On the contrary, during vegetation the plant 
retains the carbonic acid, fixing the carbon and 
drawing in oxygen, and therefore the functions. 
of nutrition and assimilation of plants do not 
really begin till the moment of the appearance of 
green matter. The relations of plants and light 
are altogether different during the two periods; 
injurious during the period of germination, 
light is, on the contrary, indispensable in the- 
second period of vegetation. It is for this tlie 
plant seeks alwaj'S afier light. Its shoots cling 
toward the side of incidental rays and inflect 
themselves constantly in that direction. It is a. 
phenomenon general in plants, from the phseno- 
gamia to the cryptogamia, and in microscopic 
vegetation. Light is as indispensable to_ the 
nutrition of plants as the gastric juice is to- 
digestion aud the transformation of food. The 
assimilation aud fixation of carbon in plants is 
greatest and most rapid when, all other things 
being equal, the supply of light is greatest, in 
the light of the solar spectrum, besides the 
special properly of the seven colors which reduce 
themselves to three primary ones, three fcJCr-^ 
also are. tciund intimately p,ombined sind^orkixijE: 
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simultaneously. These are the luminous, the 
calorific, and the chemical force. Each one of 
these three great powers acting diversely on 
indrganic matter, there is no reason why they 
«hould not act equally after their nature on 
organic matter, whose chemical elements are the 
same. In fact, modern chemistry conclusively 
demonstrates that the vegetable, like the animal 
kingdom, is formed of but four elements, carbon, 
oxygen, hydrogen, and nitrogen. These four 
elements being combined in the most diverse and 
variable relations, it results that an innumerable 
quantity of oVganic components enjoy properties 
most distinct." On the other side, these four 
simple bodies are precisely those which consti- 
tute the atmospheric air. We can say with 
Dumas, that the whole vegetable kingdom is only 
the air condensed, and that it forms a vast 
apparatus of reduction. The base of these 
vegetable productions is always the same, the 
atmospheric air; the arrangement of molecules 
and their number is all which varies for consti- 
tuting that mysterious force which one com- 
monly calls life. From these considerations we 
establish hypothetically — 1. That it is the purely 
chemical rays or ultra-violet with the aid of a 
certain quantity of obscure heat found mixed 
with the rays, which penetrate the vegetable 
stratum of the soil and determine the germina- 
tion of seeds. 2. It is the purely luminous rays 
of the spectrum, the yellow, which determine, 
principally by the leaves, the decomposition of 
carbonic acid from the atmosphere and the roots, 
the fixation pf carbon and the production of 
chlorophyl, and which explains the spontaneous 
and natural tendency of the plant to the light. 
3. It is the purely, calorific or ultra-red rays 
which determine the two physiological acts of 
flowering and fructification. Now the blue and 
: Tviolet rays on one part, the green on another, 
and the red rays have a purely secondary action 
in the production of these three great physiolog- 
ical acts of the plant, as the chemical, luminous, 
or calorific actions predominate in the second 
place. But it must be remembered before all 
that what we call the vital force proper to the 
plant precedes and modifies at will the three 
actions of the solar rays, chemical, luminous, or 
calorific in all the physiological acts of the 
vegetable kingdom. , If this is true, we see at 
once the application to be made to agriculture 
and horticulture. First,' in the arrangement of 
gi-eenhouses, which leaves much to be desired at 
present. They should have compartments 
covered with pure glass, whose maximum chem- 
ical, luminous, a,nd calorific properties would 
be more advantageous to each development of 
the plant. For example, in germination the 
glass should have chemical properties of the 
highest degree. For coloring the leaves and 
giving growth to the plant, glass should have the 
maximum of light; for flowering and fructifica- 
tion, the maximum of heat. As for the colors of 
the spectrum, the blue-violet, the yellow, and 
the red will yield the most advantage in these 
physiological acts of the plant, in general 
practice, however, these conclusions of Prof. 
Poey have not been found applicable, and yet 
in certain cases, especially in the case of plants 
requiring peculiar conditions, they are worthy of 
consideration. A few years ago prominent 
individuals, apparently jumping to conclusions, 
advocated the adoption of blue glass indiscrimi- 



nately and as a means of securing health to 
invalids as well as plants. It resulted in a great 
sale of blue glass, but the great results not com- 
ing about that was expected, the sale soon 
ceased. The glaziers, however, made hand- 
somely by the sale. The experiments here col- 
^lected will show the facts in the case. (See 
Chemistry, Agricultural.) 

LIGHTNING. One of the visible exhibitions 
of electricity. It occurs in several characteristic 
states, as, sheet lightning, or the reflection of 
invisible lightning on the clouds, in direct and 
zigzag lightning, and in what appears to be balls 
of fire, occasioned it is supposed by extraordinary 
accumulations passing through a conducting 
medium. (See Electricity.) 

LIGNEOUS. Wood like. 

LIGNIN. The pure fiber of wood divested of 
starch and other impurities; according to Payen, 
it consists of an investing or cellular matter, cel- 
lulose, isomeric with starch. Fine linen from 
hemp or flax is insoluble in water, decays very 
slowly, and is converted into dextrine by the 
action of dilute sulphuric acid and heat, and' 
finally into starch sugar. 

LIGNIPERDOUS INSECTS. Those insects 
which bore into or otherwise destroy wood. 

LIGNITE. A kind of partially formed coal, 
in which the wood structure is distinct. It 
belongs to the secondary formations. 

LIGULA. An appendage of the sheathing 
petioles of some grasses. The lower lip or labrum 
of insBCts 

LIGULATE. Shaped like a riband. The 
outer florets of some composite flowers are called 
ligulate. 

LILAC. Syringa. A well known hardy 
shrub found in almost every garden, and of two 
principal colors, the lilac, and white. 8. mil- 
garis, is the more common variety. S. Persica, 
is more profuse in its flowering; and in some res- 
pects is the better of the two species. It has been 
used for hedging occasionally. It will not form 
a protection against stock, but it holds its green 
color and bears the shears well. It is hardly to 
be recommended where either arbor-vitae or 
privet will stand. 

LILI ACE.S;. A family of endogenous plants, 
remarkable for their brilliant flowers, including 
the lilies, hyacinths, tuberoses, etc. They are 
characterized by six petals, six stamens, superior 
ovary, anthers bursting inwardly. 

LILIACEOUS. Flowers resembling the lily. 

LILT. A class of superb flowering bulbs, or 
perennial plants, the most of them either hardy 
or surviving the winter in the North, under a good 
protection of mulch. There are many species, ' 
including the white lily, L. canOidum; Marta- 

fon, L. managon; tiger, L. tigrinum; orange, 
,. aurantium, and the bulbous, sorts, L. bidbife- 
rum. The sorts named are all hardy and com- 
mon. The Japan lilies contain some magnifi- 
cent specimens, as for instance, L. auratum, 
the splendid gold banded lily. These may be 
left out over winter under a protection of mulch, 
and will make a profusion of magnificent bloom. 
The half hardy sorts require to be taken up in 
the fall and kept over winter in half moist sand. 
The hardy sorts should be taken up every three 
or four years and replanted. For pot culture of 
the tender sorts, they should be removed from 
the pot only when they require repotting. That 
is when the bulbs become too close. The best 
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soil is equal parts of peat, strong loam and fine 
sand. They should have pots of large size and 
the bulbs should be deep" enough to allQW the 
stem fibers to grow freely. They should never 
be repotted except when the bulbs are dormant, 
then they may be turned out of the old pots, and 
the drainage, potsherds, if any, carefully 
removed, so as to avoid injuring the fibrous 
roots, or shaking off the earth. Repot in a larger 
pot in proper soil, being sure the drainage is good. 
The varieties are propagated from seed and the 
small offsets. The lily hyacinth is Seilla Lillia- 
hyaeinthus; the lily of the valley, convaUaria 
TnajaMs; the lily pink, Aphyllnnthes, and the lilly- 
thorn, a catesbea. The day lily is a HemerocaUis. 
AmaryUus, a splendid and extensive genus of 
plants, mostly hothouse, are sometimes but 
incorrectly called lilies, the same may be said of 
the calla sometimes called Ethiopean lily. 

LILT, AMERICAN WATER. NelwmHum 
hiteum. The sacred bean. It bears the largest 
flower in the Northern States. The beans are 
edible. Nymphm odoraia, of botanists, or sweet 
scented nymph, is the large double-flowered 
water lily of our ponds and sluggish streams, 
and altogether the most interesting of our aquatic 
flowers. While the yellow nelumbo is interesting 
as being the only American representative of the 
sacred lotus of the Egyptians, the white pond 
lily will always be regarded for its rare beauty 
and fragrance. As we go South it increases in 
size and beauty, but may be grown North in 
ponds that do not freeze to the bottom, and the 
water is not more than five or six feet deep, 
whe] ever the Concord grape will ripen. 

LILY, DAY. SemerocaMs fuka. This has 
been recommended as an herbage plant. It is 
perennial, stands the summer well, and cattle 
are very partial to the leaves. It yields abun- 
dantly. 

LILT OF THE VALLEY. Conmllai-ia 
majaMs. Sheep and cattle browse on it. Propa- 
gated by parting tlie perennial root. 

LILT, YELLOW WATER. Nupar lutea. 
Common in ditches and ponds, bearing a yellow 
flower. 

LIMACID.il. The family of slugs and snails. 

LIMB, LIMBUS. The flat or extended por- 
tion of the petal. 

LIME. What is generally understood by the 
term lime is quicklime, the protoxide of calcitim, 
produced by burning limestones or sea-shells in 
the free draft of a fire. The process of calcina- 
tion, drives off .the carbonic acid contained in 
the limestone. If fresh burned lime be kept 
.from access of air and moisture it will retain its 
condition unchanged; Its aflBnity for moisture, 
however; renders this difficult. Quicklime does 
not absorb carbonic acid from the atmosphere 
until it has first absorbed moisture. It then 
absorbs carbonic acid, and becomes a combined 
carbonate and hydrate of lime. For agricultural 
uses, lime is used air-slacked, after being burned, 
in which state it is a fine powder. Its mechani- 
cal action is to render heavy soils, more porous, 
and light soils more tenacious. It does not act 
chemically on soils when freshly burned, and 
hence it is often mixed with three or four times 
its bulk of earth and spread upon the surface of 
the land. The weight and exceeding fineness of 
lime causes it to sink in the soil, hence it should 
always be applied near the surface. Lime is not 
a manure. It does not bring plant food to the 



soil, but assists that which is there for vegetable 
nutrition. It produces physical conditions en- 
abling plants to assimilate the nutrition already 
in the soil. Hence the effect of lime on rich 
soils deficient in lime, and hence also the fact, 
tliat lime should not be used except in connection 
with other fertilizers, since one of 'the principal 
actions of lime is to convert insoluble matter of 
the soil into available plant food. Sometimes 
its effects are surprising upon worn soils. In 
this case it may be inferred that the fertility was 
then but locked up in an insoluble condition, a 
not by any means uncommon sta'te'of things. 
Hence the well known adage that, the only 
way to know if land wants lime is to try it.> 
Theoretically a soil should contain three per 
cent, of lime, in connection with the percentage 
of vegetable matter and other plant food. The 
following table shows the am )unt in tons neces- 
sary to add from one-quarter of one per cent, to 
four per cent, of lime as it comes froih thekiln, 
to a soil at the varying depths three, six, nine, 
and twelve inches in depth. 



Tons. 


3 inch, 
per cent. 


6 inch, 
per cent. 


9 Inch, 
per cent. 


12 inch, 
per cent 


4 tons give 

8 " " ... 
12 " 
16 " 


1 


% 

1« 
1/2 


'/a 
1 

1!4 
2 


3 

4 



The quantity generally applied \is from four to 
twelve bushels per year, or from twelve to fifty 
bushels every three years. Lime is always found 
in plants, not as pure lime but chiefly as the 
carbonate, phosphate, or sulphate of lime, that 
is in combination with acids. Therefore, when 
it is found that a soil does not contain three per 
cent, of lime, it should be added. Prof. W*y 
has determined the amount of lime in various 
plants; in 100 parts of the ash of the following 
plants, he found : 

Of the grain of the creeping wheat 6.76 

Of the straw and chaff 7.46 

Of the giam of chevalier barley 1.48 

Of the grain of potato-oats 1.31 

Of the chaff of oats 8.65 

Of the grain of rye 8.61 

It is recorded as noticeable that the amount of 
lime present in the ash of various specimens of 
wheat was the most considerable — 8.21 per cent, 
in some Hoptoun wheat grown on silicious 
sand, and that in another specimen of the same 
wheat grown on a chalk soil, the ash only con- 
tained 1.83 per cent, of lime. In the ash of 
various green crops. Prof. Way found, in 100 
parts, the following amount of lime: 



Ked-clover hay 

White clover hay 

Sainfoin, (in flower) , 

Sainfoin, (in seed) \ 

Italian rye-grass, (in flower) 

Italian rye-grass, (in seed) 

Flower of hope, (mean of three specimena), 



Parts. 



85.02 
28 32 
84,3a 
2!). 67, 
9SI& 
12.29 
19.33 



The amount of lime in the red and white clover 
did not vary in different specimens grown on 
silicious or clay soils. It would have been 
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reasonable to expect a large proportion of lime 
ill the sainfoin, which flourishes best in a cal- 
careous soil. The specimen, however, analyzed 
by Prof. Way was grown on a light gravelly 
loam, with a subsoil of gravel above chalky 
clay'. In a ton of the ordinanr roots and legumes 
(the entire plant) Prof. "Way found-the following 
amount of lime: 



Tnrnip 

Htngold 

Carrot 

Kohl-ribi, (bulb).... 
Kohl-rat)l,, (leaves),. 



Pea-straw, (8,989 pounds) . . . 

Bsans 

: Bean^traw, (8,2T0 pounds) . 



Pounds. 



3. TO 
0.87 
8.24 
10.20 
30.31 

a. 28 

86.80 

2.75 

22.25 




So that, as the professor remarks of the roots, 
twenty tons of bulbs and four tons of tops will 
require of lime : 



Turnips . . 
Mangoldti. 
Carrots. . . 



-The ash of the various natural grasses was found 
by Prof. Way to contain from 14.94 per cent, 
(the Phleuin pratense) to 3.94 (the Alopecurus 
pratensis;) in that of the artificial grasses he 
found from 45195 per cent, (the Medicago sativa) 
to 13.40, (in the Achillea millefolium). It is 
noticeable that the amount of lime present in a 
plant varies considerably in its different portions. 
Thus, the ash of the, Kohl-rabi contains 10.20 per 
cent, in that of the bulb, but 30.31 in the ash of 
the leaves. The ash of the root of the carrot 
yielded 5.64 per cent of lime, that of the leaves 
24.04. The ash from the flowers of the hop 
9.59 per cent., that from the leaves 30.73 per 
cent., that from the vine 23.71. The ash of the 
potato analyzed by Prof. Way contained in that 
of the tubes 4.50 per cent., in that of the haulm 
29.86. The^action of lime when applied to soils 
abounding in inert, organic matter, like the 
peaty, is not only to furnish a supply of lime to 
the plants which tenant such soils, but caustic 
lime tends to bring any dead vegetable matters 
which they contain into a state of decomposition, 
80 as to render them more soluble in water, and 
so more available as food for growing plants. 
It is in this way that we account for the success 
of the mixture of lime with the scrapings of 
ditches, collections of weeds, pond mud, etc. 
This compound, after allowing it to remain in a 
heap for two or three months has been found to 
be a very useful manure, and acting quickly. 
It should be distinctly remembered that lime 
must never be applied as a part of the compost 
with fermenting manure, unless muck enough is 
used to take up the ammonia set free, since the 
effect of lime is not to fix ammonia, but to frge 
it; to fix it, copperas or gypsum is to be used. 
This requires to be well remembered, for nitro- 
gen is one of the most important and expensive 
in the whole category of substances necessary in 
the soil when maximum crops are to be raised. 



The following analyses of six samples of lime 
will enable the reader to get a good idea of the 
constituents : 



Constituents. 



Lime 

Magnesia 

Alumina and 
iron oxide. 

Residue, in- 
soluble 

Water and 
carbonic. .. 
acid 



No. 1, 



Pr. ct. 
74.23 
2.44 

1.50 

3:93 

17.90 



No. 2. 



Pr. ct. 
69.76 
12. la 

6.44 

2.80 



100. 



No. 3. 



Pr. ct 

79. 8T 

.66 

2.85 

.09 

16.63 



No. 4. 



Pr. ct. 

88.44 
.51 

6.13 



100. 



No. 5. 



Pr. ct. 
86.97 
3.S5 



5.13 



100. 



No. 6. 



Pr. ct. 
89.93 
2.15 

5.77 



2.15 



An analysis of hydraulic limestone gave the 
following results : Insoluble in acid, 27.49 per 
cent., consisting of: 





Per cent. 


Silica : 


18,67 


Alumina 

Iron oxide 


6.»3 
1 63 


Manganese oxide 


.64 


Lime 


.81 


Soluble in acid, 72.51 per cent, 
of: 
Lime 


consisting 


38.04 


Magnesia 


60 




2.92 


Carbonic aci d 


.23 




26.27 


Soda 


1.56 


Potassa , 


1.90 


Water 


1.00 










100.00 



In agriculture lime assists in pulverizing the soil, 
by acting chemically upon the silicates therein, 
dissolving out a portion of the silica and liberat- 
ing potash and soda. It is for this cause that lime 
tells so well on poor gi'anitic soils. From 100 to 
600 bushels to the acre are used ; wet, stiff lands, 
and those destitute of calcareous matter, requir- 
ing most. Lime corrects injurious substances in 
the soil, as sulphate of iron, etc. For this pur- 
pose a heavy dose is required. Lime breaks up 
or pulverizes stiff clays, improving their texture. 
For this purpose a heavy dose of quicklime is 
most effective. It decomposes inert vegetable 
matter, as peat, roots, etc. The dose for this pur- 
pose may be less than above; thirty to 100 bushels 
will be enough, if lime has been previously 
employed ; but on peat lands, well drained, much 
more is necessary. Lime is found in large quan- 
tities as an ingredient in leguminous plants, pota- 
toes, and other roots; hence it maj' be added as a 
special manure to such plants, three or four 
bushels being placed in the manure used for 
them. It hastens the decay of stable manure and 
putrescent substances and may be sprinkled over 
them when plowed into the soil, but not allowed 
to be added for any length of time to heaps of 
manure, for it drives off any ammonia already 
formed, and ultimately reduces the action of the 
dung. One bushel to three or four loads will be 
enough. A first liming for improvement of bar- 
ren lands may be heavy; but if afterward a dose 
of twenty bushels to the acre be added every four 
or five years, it will save a very heavy addition 
for some time. Quicklime would be the best to 
add as an amendment, but it is difficult to handle, 



LINCOLN SHEEP 



584 



LINDENJ 



from its causticity and must never be added to 
wet soils, lest it convert them into a hard mortar. 
On the whole, therefore, water-slacked lime is the 
most useful. Air-slacked lime Is used as a top- 
dressing to meadows, the other being too caustic; 
it is also employed to kill and annoy insects, 
which it does without injury to the plant. It is 
also added, in doses of a half to one peck, to the 
roots of fruit-trees, worked into the soil. The best 
kind of lime for the former is that obtained from 
burned shells, the common limestone usually con- 
taining magnesia, which, in a caustic state, is 
injurious to vegetation, from the slowness with 
which it becomes mild, so that it injures the roots 
of plants long after the lime has become quite 
mild. The older limestones, and especially those 
of a bright white, crystalline appearance, form 
the best lime. Lime is used iil composts to pul- 
verize inert vegetable matter, which it does very 
effectually, converting it in part into humate of 



ter, dead weight. It is recorded that fourteen, 
pounds average has been sheared, as a first cli^-l 
from a lot of thirty yearling, wether lamM, , 
and which at fourteen months old averaged 110 
pounds live weight. The Lincolns of the begin- * 
ning of the century were large, coarse animsfls, 
with long, ragged, oily fleeces, the flesh of which ' 
however, was considered excellent. The sheep 
were inclined to make fat inside. Improve^'' 
ments in this breed of sheep have increased their 
value, both in flesh and wool. This improve- 
ment resulted througli the use of Leicester rams, 
careful selection, and as careful feeding, and 
now it is celebrated for its Iring, lustrous and 
worsted wool, and in England has a separate 
class at the fairs. Like the Eomney Marsh sheep 
they do well on rich allilvial soils and drained' 
marshes, requiring plenty of rich succulent food 
and careful attention. These sheep have been 
introduced into the United States, West, and into 




LINCOLN EWE. 



lime; the action of the lime is similar to potash 
or soda, and termed by chemists catalytic, or pre- 
disposing. Lime-water and a cream of lime, 
;ttiade by mixing lime with water to the consist- 
ence of cream, are much used as a steep for seeds, 
and to wash the bark of trees, etc., to preserve 
them from insects; it is also supposed to preserve 
timber. 

LINACE.E. The family of plants to which 
flax belongs. They are remarkable for their 
mucilaginous seeds and tough fibers. 
, LINCOLN SHEEP. The Lincoln are consid- 
ered as furnishing the best representative of nice 
(iombingwool in England, ewes shearing fifteen 
pounds per annum. It is also one of the largest of 
English sheep. The ewe of which a cut is given 
girted six feet, weighing alive 364 pounds, and 
when killed dressing sixty -seven pounds per quar- 



Canada, where they are reported so far as doing 
well, but it will require some further time to fully 
establish the fact of their adaptability to our con- 
tinental climate. This, howev6r, would seem to 
be probable, since other of the long- wooled sheep 
do well on our flush summer pastures, and also 
on our winter food, which is principally com- 
posed of hay and grain, neither white nor Swed- 
ish turnips doing well in our hot summer climate. 
Our climate however, is well adapted to beets, 
carrots and parsnips, which may be very properly" 
substituted. 

LINDEN. Tilia. The American linden, 
T. Americana, is one of our most majestic and 
beautiful shade trees, and in those sections of 
country where pine is scarce, it supplies the place 
of this tree in its lumber. It is generally known 
as bass-wood, linden, or linn. It is coramon iu 
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lall the Northern and Middle States, and the 
northern Mississippi valley, an allied species Tilia 
heieropliylla succeeding it as we go South; the 
latter larger than the Northern species in its 
leaves anA flowers, and sm3,ller in the size of the 
tree. Both species produce seed freely; which 
ripens in the fall. For planting they should be 
saved over winter in moist sand, or sown imme- 
diately. If not carefully kept they are dilflcult 
of germination. The , European linden has a 



etc. , which are narrow and of the same width 
throughout. 

LINE OF DIP. In geology, the inclination 
of strata from the horizontal line; it is estimated 
in angles, and the direction of the dip toward 
the point of the compass given. 

LINGUA. A tongue. In entomology, an 
organ placed within the labium, and serving the 
office of a tongue. - Used also to designate the 
speech of a country. 




WHITE-LEAVED WEBPraG LINDEN. 



denser foliage than the American species, but 
it casts its foliage early, and does not seem 
adapted to the Western prairie soil. When it 
succeeds well it is the better tree for shade. The 
American species is good enough and should be 
planted more freely than it is. The cut shows 
one of the ornamental forms— the White Weep- 
ing Linden. 
LINEATE, LINEATUS, LINEAR. Leaves, 



LINGUATE, LINGUIFORM. A thick leaf, 
etc., shaped like the human tongue. 

LINIMENT. In farriery, a semi-fluid oint- 
ment; or a soapy application to rub upon pain- 
ful ioints. The term is also applied to spintu- 
ous and other stimulating applications for exter- 
nal use. Liuimenta are intended either to lubri- 
cate or to stimulate; but in either case they can 
only be regarded as topical applications, their 
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influence not extending beyond the part to which 
they are applied. In some instances they are 
anodyne, and contain solutions of opium in oU. 

LINSEKD. (See Flax.) 

LINSEED JELLY. Is easily made by adding 
to six quarts of water one quart of linseed, boil- 
ing it for ten minutes. This mixed with other 
substances, is sometin'es given to live-stock as 
food, and, mixed with milk, is very nutritious 

LINSEED MEAL. Ground linseed. 

LINSEED OIL. Is an excellent purgative— 
for sheep, from two to three ounces ; for horses, in 
doses of from sixteen to twenty-four ounces; for 
cattle, from sixteen to twenty ounces. The 
quality of linseed oil may be determined in the 
following manner: Fill a vial with it, and hold 
it up to the light; it bad it will appear opaque, 
turpid, and thick; its taste is acid and bitter 
upon the tongue, and it smells rancid; and strong 
oil, from fine full-grown ripe seed, when viewed 
in a vial, will appear limpid, pale, and bril- 
liant; it is mellow, and sweet to the taste, has 
very little smell, is speoificalljr lighter than 
impure oU, and when clarified dries quickly and 
finely. 

LINT. The staple of flax, hemp, and other 
textile plants. The scrapings from pieces of 
linen, of great use in dressing wounds and stop- 
ping slight hemorrhages. 

LINTEL. A horizontal timber or stone over 
a door, window, or, other opening, which sustains 
the weight above. 

LIP. LabMum. In botany, the divisions of 
a monopetalous corolla, as the sage, mint, etc. 
It is divided into an upper and lower lip. 

LIPPED AND HARLED. A wall built 
without mortar, but afterward having the joints 
filled with mortar, and the whole rough-cast or 
harled. 

LIQUEFACTION. Melting, fusion, con- 
verting bodies into the fluid state, solution. 

LIQUID MANURES. Manures applied in a 
soluble state, especially the stable wash. They 
are of especial service to produce rapid growth 
in young plants, and for steeps. In very dry 
seasons manures may also be applied in this 
state ; but when added any length of time before 
the plants get size there is a loss by drainage; and 
the expense of application must always be 
'heavy. The liquid soaked into peat, charcoal, 
etc. , and added, as a top dressing, during moist 
or wet weather appears to be much preferred in 
the United States, and to be more economical. 
(See Manures.) 

LIQUOR AMNIOS. The fluid surrounding 
the foetus in its mother's womb. In botany, a 
fluid contained in the nucleus of the ovule, and 
supposed to nourish the embryo. It is absorbed 
during the ripening of the seed, sometime leaving 
behind a delicate sac only. 

LIQUOR AMMONI.S;. Solution of ammo- 
niacal gas in water. 

LIQUORICE, aiycyrrhiza glabra. A half- 
hardy, herbaceous, perennial plant, cultivated 
for its roots, of which the well known form of 
glucose called liquorice is made, by extracting 
the juice and boiling. An American form of 
this plant, O. lepidota, is found in the North- 
western States and in Alaska, and is eaten by 
the Indians. The liquorice of commerce is 
obtained by slicing the roots and boiling in 
water. The liquor is then strained and evapo- 



rated to a proper consistency. It is refined b^ 
redissolving, purifying, and again evaporated, 
and formed into quill-sized rolls. It is used , 
somewhat in medicines, and by brewers and 
confectioners. The cultivation of the root was- 
introduced into some of the Middle and South- 
ern States some years ago, but the results did 
not prove profitable. 

LIQUORICE, WILD, aalium eirecezam. 
The leaves have the taste of liquorice. 

LIQUOR OP FLINTS. A solution of 
silicate of potash, made by fusing three parts 
carbonate of potash with one of sand. 

LIRELLA. In lichens, a linear shield, with 
a furrow in the center. 

LITHARttE. An impure fused protoxide of 
lead. It is used for some plasters. 

LITE I A. A rare alkali, resembling potash. 
It corrodes platinum. 

LITHICACID. Uric acid. 

LITHIUM. The metal of lithia. Lithia is 
the protoxide. 

LITHOLOGIC AL. Relating to the structure, 
characters, etc. , of minerals or stones. 

LITHONTRIPTICS. Remedies which dis- 
solve stones in the bladder. An abundance of 
water acidulated with cabonic acid is the best. 

LITHOTOMY. The operation of cutting 
through the perinaeum into the bladder to 
extract a stone. 

LITHOTRITY. The operation of intro- 
ducing an instrument into the bladder through 
the natural passage, to crush and break to small 
pieces a stone. 

LITMUS. Turnsole. A blue color prepared 
from a lichen {Socdla tarta/red), and used in the 
arts (fflrehit) and in chemistry. Solution of lit- 
mus, or paper stained thereby, is of great use in 
detecting acidity in a fluid, the blue changing 
rapidly into red by the acid. Alkaline mixtures 
restore«the paper so reddened. 

LITRE. The French standard measure of 
capacity in the decimal system. The Utre is a 
cubic decimetre; that is a cube, each of the 
sides of which are 3.937 inches; it contains 
61.038 English cubic inches, and is, therefore, ■- 
rather less than our quart. Pour and a half 
litres are a close approach to the imperial gallon. 

LITTER. The straw, weeds, or other diy 
substances which are placed under horses and 
cattle in the stables, cow-houses, farm-yards, 
piggeries, etc., for the purpose of keeping the 
animals clean and warm, and providing* a sup- 
ply of manure. In this last view all sorts of 
dry materials should be carefully collected and 
stacked up for winter use. 

LITTORAL, LITTORALIS. Of the sea- 
shore. Littoral formations, in geology, are such 
as have evidently been ancient sea beaches. 

LIVE OAK. ' Quercus virens. Evergreen 
swamp oak. _ ' 

LIVER. A large gland or viscus, placed in 
quadrupeds, on the right side of the body, 
immediately under the chest, and adjoining the 
stomach. It is saturated with blood-vessels, and 
separates the bile from blood. The bile is stored 
up in a small bag, called the gall-bladder, and 
thrown from hence, during digestion, into the 
small intestines, to be mixed with the chyme. 
The function of the liver is of the first conse- 
quence to health; but it is readily impaired, 
especially in damp foggy places, subject to ague 
and bilious fevers. Its action, when insufficient. 
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. , rapidly stimulated by the use of calomel, 
jaundice and yellowness of the white of the eye 
indicate disturbance of the liver. 

LIVER FLUKES. (See Hot in Sheep.) 

LIVEK OF SULPHUR. A brownish sub- 
stance, of a foetid smell. Fused sulphuret of 
potassium. 

LIVERLEAF. LIVERWORT, Bepntica 
Americana. An herbaiceous, perennial rooted 
plant, of small size, found on the skirts of wood- 
lands. A decoction used to be considered a 
specific and was prescribed in coughs. 

LIVE . STOCK. A term used to designate the 
, animals usuallykept on the farm; of these, cattle 
and horses are first in importance, then swine, 
mules, and sheep follow in respect to money 
value. The tables given will show the number 
of horses, mules, cows, other cattle, sheep, and 
swine in the United States, the average price, 
the value of each class and the total value 
as taken from the government statistics: 



Hprsesi 

Kiilee 

COWB 

Other cattle. 

Sheep 

Swine 



Total . 



Number. 



9,735,300 
1,4=4,600 
11,086,400 
16,785,300 
35,985,300 
25,726,800 



Average 
price. 



$64 96 
75 33 
28 89 
19 04 
2 60 
6 80 



Value. 



$632,446,985 
106,561,114 
320.346,728 
319,628,509 
9,3,666,318 
175,070,481 



1,647,719,138 



In the raising and preparing and transportation 
of live stock for market, and fitting it for the 
consumer, the following may be held as a fair 
exhibit of the real status of the business, from a 
business stand point, outside of the direct inter- 
ests of the several persons and firms interested: 
Raising cattle is a copartnership business. The 
grower has one share, and the other must go to 
those who take the bullock off his hands, carry 
him to market, and slaughter and sell him. The 
largest item of expense is the transportation, as 
Yill be shown. While en route to market he, is 
generally the property of the drover, who has 
purchased him from the grower, and who is the 
second factor in this trade. The drover looks 
after him while on the road, and sells him the 
first opportunity, provided he can make a fair 
profit. If no such opportunity occurs the bullock 
goes on to the seaboard, where he must leave the 
car and go into a yard. He has already had this 
experience, and had the cost charged to his 
a,ccount two or three times. This yarding costs 
forty cents a head. If the cattle are not sold 
immediately, and must remain over night, feed 
must be bought at a high price. The next 
operator who appears on the ground to make his 
profit and livelihood out of the cattle is the 
wholesale butcher, who purchases at the yards 
and either slaughters there or transports the 
animal by barge at an additional cost of forty 
cents to his own slaughtering establishment, 
from whence the quarters of beef,, if designed 
for domestic consumption, are sent to the city 





Horses. 


Mules. 


Milch-Cows. 


States. 


Number. 


Average 
price. 


Value. 


N umber. 


Average 
price. 


Value. 


Number. 


Average 
price. 


Value. 


Ma^ne 


79,400 

47,000 

74,500 

104,700 

14,700 

51,100 

679,100 

115,700 

685,1 00 

19,600 

.106,500 

194.900 

- 139,700 

^ 56,900 

118,800 

16,700 

104,400 

8>l,100 

76,300 

770,400 

158,900 

318,000 

111,900 

364,700 

760.801 

296,900 

675,600 

1,091,700 

352,100 

172,400 

685,800 

581,500 

227,:-:00 

67,900 

ao9,;;oo 

91,400 

10,900 

115,100 


$81 41 
80 94 

83 24 

89 91 
97 87 

82 14 

90 00 
110 81 

84 TO 

83 45 
83 22 
69 53 

74 97 
, 88 58 

79 87 
78 22 
71 36 
76 04 

58 78 
•ii 17 
54 09 

62 61 

59 44 
56 94 
69 14 
82 31 
61 76 
69 75 
67 05 

75 09 

63 83 
45 40, 
49 63 
69 42 
45 46 
42 68 

54 00 

55 00 


$6,463,954 

3,804.180 

6 i01,880 

9,416,718 

1,438,689 

4,197,354 

61,119,000 

12,824,188 

49,557,970 

1,635,620 

8,779,710 

18,551,397 

10,478,309 

5,010,202 

9,389,471 

1,306,274 

7,440,984 

6,775,164 

4,484,914 

25,654,168 

8,594,901 

19,919,520 

6,651,336 

20,766,018 

52,601,712 

24,437.839 

41,725,056 

65,229,075 

23,608,305 

12,946,516 

43,774,614 

26,400,100 

11,280,899- 

4,713,618 

9,514.778 

3,900,952 

68-,<i00 

6 330,500 








164.300 

98,200 
209,600 
140,300 
-i 20,400 
110,900 
1,496,300 
144,900 
887,000 

28,000 
100,700 
327,000 
201,000 
159,300 
365,100 

66,800 
,168,200 
174,600 

89,600 
500,100 
160,900 
225,700 
125,500 
244,700 
809,600 
361,100 
434,900 
717,800 
474S000 
233,500 
621,800 
488,300 
335,700 

69,700 
363,800 

80,900 

9,900 

290,600 


$i7 00 
38 60 

38 70 
48 33 

39 00 

43 33 

37 50 

44 87 
84 68 
33 00 
30 31 
23 77 
15 48 

19 75 
It 02 

14 62 

30 37 

31 03 

20 71 

15 72 

16 20 
20 83 

25 77 

27 94 
82 65 

38 70 
2T40 
29 05 

26 75 
35 19 
2H 90 
20 86 
23 76 

28 09 
31 46 
31 75 
33 00 
37 50 


$6,079,100 


New Hampshire. 
Vermont 








3,780,700 








7,060,150 








6.7-'0,099 










795,t*0 


Connecticut 

New Turk 

New Jersey 

Penns3'lvania . . . 

Delaware 

Maryland 








4.805,297 


18,500 
15,000 
26,300 

4,000 
11,000 
29,800 
51,700 
• 44,700 
96,200 

9,600 
101,400 
96,100 
79,900 
110,700 
88,400 
,, 101,900 

2,4.10 
65,000 
26,500 

3.800 

58.400 

111,100 

6,200 

3,200 

37,000 

126,200 

20,700 

4,600 
19.400 

3,700 

1,100 
26,000 


$98 35 
128 32 

96 15 

95 00 
105 86 

85 60 

82 5t 

94 07 
87 12 
91 65 
80 20 

97 07 

83 96 
58 69 
67 50 

67 83 

68 08 
58 93 
72 01 

96 12 
71 71 
71 37 
85 36 

95 79 
82 21 
66 08 
64 40 

98 00 

77 20 , 
45 68 

78 00 
71 50 


$1,819,475 
1,924,800 
2,528,745 

380,000 
1,164,460 
2,550,880 
4,267,818 
4,204,929 
8,880,944 

879,840 
8,132,280 
9,328,437 
6,708,404 
5,932,413 
5,629,500 
6,910,868 

163,892 
5,009,050 
1,909,060 

365.256 
4,187,864 
7,929,207 

443,352 

306,528 
3,041,770 
7,070,986 
1,333,080 

450,800 
1,497,680 

169,016 

85, '■00 

1,859,000 


56,111,250 
6,429,313 

29,027,160 

736,000 

3,052,317 


North Carolina . 
South Carolina.. 

Georgia 

Florida 


3,111,480 

3,146, 1«5 

4,512,002 

976,616 


Alabama 

Mississippi 

Louisiana ,.. 

Texas 

Arkansas 

Tehnessee 

West Virginia. . 

Kentucky 

Ohio 


3,671,838 

1,855,616 

7,861,572 

3,606,580 

4,701,3,31 

8,234,135 

6,836,9ia 

26,483,440 

12,169,070 

, 11,916,360 

20,852,090 

12,679,500 

5,88',865 

16,726,42» 

9,140,852 

5,600,283 

1,676,97S 

11.445,148 

l,759,5f5 

326,700 

7,988,750 


M chigan.. 

Indiana .... 


Illinois 


Wisconsin 

Minnesota 


Missouri 


Kansas 

NeiiRiska 

California 

Oregon 


Nevada 

Territories 


Total 


9,735,300 




6)2,446 9-5 


1,414,600 




106,565,114 


11,085,400 


■ 


$320,346,72» 


Grand Average 




$64 96 






$75 33 






$28 89 
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market, to be sold by a commission mercliant at 
five per cent, commission. The retail dealer then 
carries them to his stall or shop, where they are 
cut up and sold by the piece to the consumer. 
So the grower has one share of the bullock 
for his part, and the consumer pays for that and 
the other share which is divided among the 
others. It is a close business; the drovers not 
averaging over one dollar per head for their net 
profits, and the wholesale butchers realizing from 
two to three dollars as their share of gain, witha 
heavy expense to come out of it, viz: The use of, 
a large capital, buildings and appliances, and the 
Cost of killing. The seller gets five per cent, 
with all risk of dfebts, etc., and the retailer cuts'- 
his meat and figures to sell at ten per cent, in- 
crease on the cost. It 'co.sts now in New York 
forty dollars to transport a hundred cattle from 
the railroad termini to the private slaughter- 
houses, as they all have to go by barges oii the 
water; whereas they were formerly driven across 
the city on foot at an expense not exceeding two 
dollars. This is required by locAl law. There is 
but little probability of reducing the various ex- 
penses connected with the trade in fresh meat, 
unless it be possible to get rid of the speculative 
drover, whose fitful profits really average but 
little. He seems, after all, to be a necessity, as 
breeders are not used to the transit, dislike its risks, 
and will probably continue to sell to the drovers 
rather than to send forward their stock on their 
own account. Many cattle are sold by brokers at 
the yards, who charge a commission on their 



This is an extra tax on the beeves, which 
the consumer pays. Cattle sent to Europe are 
purchased at. the yards by the shippers, who se- 
lect and slaughter their stock on the ground, and 
thus avoid some of the extra expenses which fol- 
low stock which are designed for home con- 
sumption. The wholesale butcher, in order to 
make his profit of two or three dollars per head, 
turns every part of the animal' to account. 
Every thing possible is saved and sold for cash. 
The retail dealer must out his profit out of one- 
third of the beef. If the balance can be made to 
bring cost he is satisfied. When the carcase 
costs nine cents a pound he must sell one-third in 
roasts and steaks at an average of eighteen cents 
per pound. One-fourth of a sheep can be cut 
into chops, which must be sold at eighteen cents 
and the legs of the hind quarters for fifteen cents, 
to make an advance of ten per cent, on the cost 
at eight cents per pound by the carcase, as the 
balance of the sheep will not sell for more than 
five cents per pound. The profits of dealers on a 
beef weighing six and one-half hundred pounds 
would be less than six dollars, and on a sheep 
weighing fifty pounds the advance would be but 
forty cents. These figures, of course, will vary, 
according to location, nearness to market, etc., 
iDut they will approximate nearly enough for all 
practical purposes. In fact, experience, as a 
rule is simply the basis for calculation. — The 
following table shows the estimated number, 
average price, and value of oxen and other cattle, 
sheep and hogs, from government statistics-. _ 





Oxen and other Cattle. 


Sheep. 


Hogs. 


States. 


Number. 


Average 
price. 


■Value. 


Number. 


Average 
price. 


Value. 


Number. 


Average 
price. 


Value. 




301,930 
118,000 
130,500 
120,000 

16,000 
114,100 
663,200 

83,000 
708,100 

31,700 
119,300 
397,500 
313,200 
186,700 
400,900 
368,400 
327,300 
307,100 
171,900 
2,348,700 
261,300 
3-23,700 
235,800 
389,600 
864,900 
410,000 
772,800 
1,287,000 
448,900 
329,500 
913,200 
813,800 
486,200 

86,900 

1,076,000 

137,h00 

46,700 
786,000 


S85 44 
38 12 
29 33 
47 59 
49 73 
36 68 
31 85 
36 60 
29 03 
24 72 
22 8? 

16 86 

10 19 

'If, 

8 14 
12 79 

11 85 

11 68 

9 57 
10 62 

12 19 
21 63 
21 14 
24 87 
26 35 

19 65 
21 54 

20 89 
20 05 
20 91 

17 38 

18 95 ' 
20 76 

20 08 
12 75 

21 00 
18 78 


$7,155,336 

4,493,160 

3,827,565 

5,710,800 

795,520 

4,185,188 

21,1J2,920 

3,037,800 

20,556,143 

783,624 

2,728,891 

6,701,850 

3,191,608 

2,182,52? 

3,572,019 

2,9-.8,076 

4,186,167 

3,639,135 

2,007,792 

22,429,209 

2,775,006 

3,945,903 

5,087,376 

8,286,144 

21,510,063 

10,808,500 

15,175,695 

27,731,980 

9,158,071 

6,606,475 

19,095,012 

14,143,844 

9,213,490 

1,804.044 

21,586,000 

1,764.400 

980,700 

14,761,080 


625,900 

242,400 

490,500 

76,800 

25,800 

9i,500 

1,936,500 

125,800 

1,640,500 

28,600 

141,200 

356,400 

283,900 

142,700 

871,200 

37,800 

185,930 

151,800 

68,800 

1,691,400 

192,400 

341,700 

544,500 

683,600 

4,646,600 

3,450,600 

1,250,000 

1,311,000 

1,162,800 

190,200 

1,663,900 

1,284,200 

123,900 

48,900 

6,750,000 

710.500 

80,900 

8,049,200 


$3 78 

2 70 

3 74 
3 63 

3 96 

4 18 
3 95 

5 01 
358 
3 67 
3 8S 
2 93 
1 68 
1 81 
1 73 
1 91 
1 93 

1 81 

2 04 
2 00 
2 01 
2 11 
2 55 
2 85 
2 72 
2 65 
2 62 
2 41 
8 74 
2 68 
2 66 

1 86 
280 

2 77 
2 02 

1 99 

2 60 
280 


$1,987.9112 

654,480 

1,834,470 

276,969 

100,188 

386,650 

7,649,175 

630,258 

5,872,990 

86,612 

649,268 

1,044,252 

448,562 

258,287 

648,176 

73,332 

358,787 

274,758 

140,352 

8,882,800 

886,724 

720,987 

1,888,475 

1,918,260 

12,366,752 

9,U4,0!K) 

3,275,00i| 

3,159,510 

3,186,072 

600,226 

4,425,974 

2,388,612 

846,9.!0 

135,453 

13,635,000 

1,413,895 

64.340 

8,537,760 


, 68,800 

37,.30O 

61,800 

76,600 

16,800 

57,900 

568,700 

163,000 

875,000 

46,700 

233,500 

589,800 

758,300 

275,900 

1,360,700 

175,400 

755,900 

792,900 

823,600 

1,090,000 

,901,200 

li026,400 

248,400 

1,604,300 

1,596,100 

469,700 

2,136,000 

2,640,100 

640,700 

213,400 

3,296,200 

1,874,300 

246,500 

80,900 

363,300 

181,500 

B200 

116,500 


$11 66 
IB 20 

12 19 
18 C3 
17 05 
16 73 
11 89 

13 83 
11 50 
10 61 

7 10 
4 45 
4 01 
4 11 
3 91 

2 26 

3 99 

4 31 
3 98 
409 

3 31 

5 22 
5 38 
5 61 

8 06 
7 93 

7 70 

8 63 

7 58 
699 
808 
594 

8 91 
7 58 
7 17 

4 41 

9 00 
.8 75 


$685,608 


New HainpsMre. 

Vermont .' . ... 

Massachusetts... 
Bhode Island ... 

Connecticut 

New York 

New Jersey 

Pennsylvania . . . 

Belaware 

Maryland .; 

Virginia..... ... 

JSTorth .Carolina.'. 
South Carolina. . 
Ge.Orgia 


604,260 

631,442 
1,363,068 

277,916 

968,667 
6,477,4!ia 
2,115,090 
10,062,500 

495,187 
1,657,850 
2,624,610 
3,040,783 
1,133,949 
6,320,337 

396,404 
3,0lii,041 
B,417,3!t9, 
~ 885,948 
4,458,100 
3,523,692 
5,857,808 
1,336,392 
8,8.9,693 
12,864,668, 
3,645,421 
16,447,300 
22,784,063 
4098,506 
1,491,666 
8»,638,296 
11,133,842 
8,196,315 

613822 
2,604,861 

600,415 

46,800 

1,019,375 


Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia... 

Keiitucky : . 

Ohio 

Michigan 

Indiana 


IlliHoiB 


"Wisconsin 

Minnesota 

Iowa 


Missouri .... 


Nebraska 

California 

Oregon 

Nevada. . . : 


Territories 


Total 


16,785,800 




319,623,509 


35,985,300 




$93,6116,318 


26,726,800 




$175,070,484 


Grand Average 




S19 04 






$2 60 






$6 80 
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Pkoducts. 



SSVr TOBE. 

Cattle: 

Exira beeves cental 

Good to prime " 
Common to I'air " 
Poor to common " 
Texas and Cherokee, 

cental 

MUcli cows head 

Veal calves. . cental 

Sheep " 

Swine " 

/ ontorNNATi. 
Cattlei 
Fair to good shipping 

steers cental 

Common tochoicebutcb- 

ers' grades cental 

', Cows, heifers, etc. " 

Sheep " 

Swine " 

CHICAGO. 

Cattle: 

Extra beeves cental 

Cholcel beeves " 

. Good beeves " 

Medium grades.. " 

Inferior natives . " 

Texans " 

Veal calves " 

Sheep " 

Swine " 

SAINT LOUIS. 

Cattle: 
Choice natives. . .cental 
Fair to prime natives, 

cental 

Fair 10 good butchers 

steei s cental 

Common to good stock 

steers cental 

Texans and Cherokees 

cental 

Sheep cental 

Swine 

Hdrses : 

Plugs .head 

Southern horses. . . " 

Streeters " 

I Heavy draft. .. " 

' Saddle horses " 

Extra drivers " 

Good matches " 

Mules : 

14 to IS hands liigh " 

15 to 16 hands high " 
■ 16 to 16i hands high " 



$10 as to $10 50 
8 75 to 10 00 
7 50 to 8 50 



January. 



40 00 to 60 00 

2 50 to 7 50 

4 OOto 5 00 

2 90 to 3 10 



4 OOto 4 75 



NEW ORLEANS. 

Cattle: 

^ Corn-fed beeves., cental 

Choice Texas beeves. 

head 

Texas, 1st quality. head 
Texas, 3d quality.. " 

Milch cows " 

Calves " 

Sheep " 

Swine " 

Hordes : 

, Common. " 

: Plugs " 

.'■ Good wdrking " 

JiEules : 

'•' First-class " 

For sugar plantations, 

head 

, For city use head 

/■Vfit rice culture, small, 
■ head 



1 25 to 
3 50 to 

2 OOto 
2 25 to 



4 60 to 

4 10 to 

5 60 to 
3 OOto 
175 to 



4 00 

3 75 

4 50 
3 00 



5 00 
4 35 
4 OO 
3 50 
2 00 



2 75 to 4 50 
2 75 lo 4 26 
2 65to 3 00 



4 35 to 4 85 
3 37i to 3 85 

5 75 to 3 50 

2 50 to 2 C5 

8 75 to 3 50 
2 00 to 4 25 
2 20to 2 75 

10 OOto 30 00 
25 OOto 80 00 
75 OOto 90 00 
90 00 to 190 00 



February. 



$10 25 to $10 50 
9 00 to 10 00 
7 75 to 8 75 
6 7510 7 50 



85 OOto 65 00 

8 75 to 7 50 

4 OOto 5 50 

3 50 



4 25to 4 75 

1 50 to 4 35 

2 50 to 4 00 

3 00 to 5 25 
2 60 to 3 85 



4 75 to 
4 25 to 
3 50 to 
3 85 to 
1 80 to 



5 25 
4 50 
4 00 
3 60 
a 26 



110 00 to 170 00 
250 00to400 00 

65 00 to 95 00 
80 00 to 140 00 
115 00 to 140 00 



2 OOto 4 50 



30 00 to 35 00 

15 00-to 25 00 

30 OOto 90 00 

6 00 to 8 00 

2 00 to 4 00 

3 OOto 4 00 

50 00 to 100 00 



100 00 to 175 00 
175 00 to 225 00 



175 O0-to225 00 
100 00 to 150 00 



3 00 to 4 75 
3 00 to 4 60 
2 00 to 3 75 



4 75 to 5 25 

4 00 to 4 55 

3 60 to 4 00 

2 25 to 2 75 



2 25 to 4 75 

3 40 to 3 90 

15 00 to .<!5 00 

80 OOto 85 00 
75 OOto 90 00 
95 00 10 190 00 



110 00 to 170 00 
250 00 to 400 00 

40 00 to 80 00 
60 OOto 180 00 
100 00 to 130 00 



2 00 to 4 50 



30 00 to 35 00 

15 00 to 25 00 

30 00 to 90 00 

6 00 to fl 00 

2 OOto 4 00 

2 60to 3 50 

50 00 to 100 00 



100 00 to 175 00 
175 00 to 225 00 



ITS 00 to 235 00 
100 00 to 150 00 



March. 



$10 60to$10 76 
8 75 to 10 75 

8 00 



50 00 to 60 00 

8 50 to 7 60 

4 87ito 6 00 

4 35to 4 60 



4 25 to 4 75 

2 OOto 4 50 

2 60 to 4 25 
8 OOto 4 75 

3 00 to 4 2U 



4 80 to 
4 50 to 
4 OOto 
3 76 to 
3 OOto 



5 00 
4 70 
4 40 
4 UO 
2 60 



3 OOto 5 00 
8 26to 5 00 
3 00 to 4 00 



4 OOto 5 10 

4 20to 4 35 

3 85 to 4 00 

2 00 to 2 90 



3 50 to 6 60 
3 60 to 4 SO 

15 no to 35 00 
30 00 to 85 00 
75 00 to 86 00 
95 00 to 190 00 



110 00 to 170 00 
350 00 to 400 00 

35 OOto 75 00 
65 00 to 115 00 
95 00 to 115 00 



2 50to 5 00 



30 00 to 35 00 

15 00 to 35 00 

85 00 to 75 00 

6 OOto 9 00 

2 OOto 4 50 

3 50to 4 50 

50 00 to 100 00 



100 00 to 115 00 
175 00 to 225 00 



175 00 to 225 00 
100 OOto 150 00 



April. 



$10 50to$10 75 
9 50 to 10 60 
8 25 to 9 25 
7 OOto 8 00 



30 OOto 60 00 

4 00 to 6 00 

5 m to 7 00 

4 37i 



4 60 to 5 20 

2 OOto BOO 

3 00 to 4 75 
3 OOto 5 25 
2 90 to 4 25 



4 86 to 
4 60 to 
4 20 to 
3 85 to 
2 00 10 



5 10 
4 70 
4 60 
4 16 
2 50 



3 00 to 6 00 
3 75to 5 75 
3 70 to 4 15 



4 80 to 5 16 

4 65to 4 80 

4 12ito 4 65 

3 25to 4 00 

380to 4 50 

4 OOto 5 00 
2 90to 4 15 

15 OOto 35 00 
30 OOto 90 00 
75 00 to 90 00 
96 00 to 190 00 



110 on to 170 00 
260 00 to 400 00 

.35 OOto 80 00 
55 00 to 115 00 
95 00 to 115 00 



3 50 to 5 00 



30 00 to 36 00 

15 00 to 25 00 

25 OOto 75 00 

6 00 to 9 00 

2 00 to 4 50 

3 00 to 3 50 

,50 00 to 100 00 



100 00 to 175 00 
175 00 to 225 00 



175 00 to 225 00 
100 00 to 150 00 



May. 



$10 50to$10 71 
9 35 to 10 26 
8 60to 9 00 



June. 



46 00 

2 50 to 5 00 
4 50 to 6 50 

3 80 to 4 00 



4 50 to 5 00 

2 OOto B 00 

3 00 to 4 

3 OOto 5 00 

/2 60to 3 75 



4 86 to 
4 60 to 
4 10 to 
3 85 to 
2 OOto 



516 
4 70 
4 40 
4 15 
2 50 



3 OOto 5 00 
a 60to 5 75 
3 25to 3 60 



4 75 to 6 10 

4 25 to 4 70 

3 75to 4 40 

3 (io to 3 75 

3 50 to 4 50 

3 00 to 4 70 

2 50to 3 75 

15 00 to 35 00 

30 OOto 90 00 

75 OOto 90 00 
95 00 to 190 00 



110 00 to 170 00 
260 00 to 400 00 

35 OOto 100 00 
75 00 to 130 00 
95 OOto 130 00 



3 00 to 5 00 



30 OOto 35 00 

15 OOto 25 00 

25 OOto 75 00 

6 00 to 9 00 

2 00 to 4 60 

3 00 to 4 60 

50 00 to 100 00 



100 00 to 175 00 
175 00 to 225 00 



175 00 to 235 00 
100 00 to 150 00 



$8 25 to $9 50 

8 00o 8 50 

6 60 to 7 00 

6 00 to 6 50 

36 OOto 55 00 

2 75 to 6 00 

3 50 to 5 75 
3 70 to 3 90 



4 OOto 4 50 

1 75to 4 40 
8 00 to 4 25 

2 60to 4 25 
2 5^ta 3 60 



4 80 to 
4 65 to 
4 26 to 
4 on to 
1 60 to 



5 10 

4 75 
4 so 
4 25 
200 



3 OOto 4 75 
2 75to 5 £.0 
2 76 to 3 60 



4 75 to 5 00 

4 25 to 4 70 

3 75 to 4 40 

3 00 to 3 75 

3 OOto 4 OO 
3 20to 3 45 
2 76 to 3 60 

20 00 to 40 00 
30 00 to 85 00 
85 00 to 110 00 
lOO 00 to 150 00 
75 00 to 150 00 
100 00 to 145 00 
250 00 to 400 00 

55 OOto 85 OO 
75 00 to 140 00 
no 00 to 140 00 



3 00 to 4 50 

35 00 to 30 00 

20 OOto 84 00 

15 OOto 18 00 

25 OOto 75 00 

6 00 to 9 00 

a 00 to 4 00 

3 OOto 4 60 

60 00 to 100 00 



100 00 to 175 00 
175 00 to 225 CO 



175 00to2i5 00 
100 00 to 150 00 



The above table explains itself, and is given as furnishing an indication of the relative view of 
\he live stock markets and prices in the United States, for general reference. 
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Pboduots. 



NEW TOKK. 

Gattle: 

Extra beevea cental 

Good to prime " 

Common to fair " 

Poor to common " 

I Texas and Cherokee. 

cental 

I ■ Milch cows head 

Veal calves.'. cental 

Sheep " 

Swine " 

OINOIHNATI. 

Cattle : 
Fair to good shippint 

steers cental 

Common to choice butch- 
ers' grades cental 

Cows, heifers, etc. " 

Sheep 

Swine 

CHICAOO. 

Cattle: 

Extra beeves cental 

Choice beeves 

Good beeves 

■ Medium grades. . 
Inferior natives ; 

Texans 

Veal calves 

Sheep 

Swine 

SAINT Lonis. 

Cattle : 

.Choice natives.. -cental 

"Fair to prime natives, 

cental ,. . . 

Fair lo good butchers' 

steers cental 

Common to good sto(^k 

steers cental 

Texans and Cherokees, 

cental 

Sheep cental 

Swine 

Horses: 

Plage head 

Southern horses. . . *' 

Streeters " 

Heavy draft " 

Saddle horses " 

, Extra drivers " 

Good matches " 

, Males; , ■ 

14 to 15 hands high " 

15 to 16 hands high " 

16 to 16i hands high " 

NEW OnLEANS. 

Cattle: 
C<jrn-fed beeves . . cental 
Choice Texas b 

head 

Texas, Ist quality. head 
Texas, 2d quality.. " 

Milch cows ** 

Calves " 

Sheep... " 

Swine *' 

Horses : 

Common " 

Plugs " 

Good working .... " 

Mules: 

First-class *' 

For sugar plantations, 

be:id 

For city use head 

For rice culture, small, 
head 



$ 9 S0to$10 00 

8 00 10 9 25 

7 50 



July. 



$10 50 
$ 7 75 to 10 00 



30 00 to 50 00 

2 50 to 5 50 

3 00 to 5 62} 



3 75to 4,i 



1 75 to 
3 00 to 

2 25 to 

3 00 to 



425 
400 
4 75 
4 00 



4 75 to 
4 40 to 
4 10 to 
3 75 to 
2 00 to 

2 75 to 

3 as to 

2 2510 

3 00 to 

I 



4 90 
4 KO 

4 40 
400 

2 40 

3 60 

5 25 

4 75 
3 85 



4 70to 5 00 

4 15 to 4 65 

1 

3 75 to 4 25 

2 25to 3 40 

3 00to 4 00 
3 75 to 3 ]2i 
3 40to 4 00 



00 to 40 00 
00 to 70 00 
00 to 100 00 
00 to 140 DO 
00 to 150 00 
00 to 175 00 
00 to 400 00 

00 to 90 00 
00 to 140 01) 
00 to 140 00 



OOto 35 00 

00 to 28 OH 

OOto 20 00 

00 to, 75 00 

00 to 8 00 

OOto 4 00 

OOto 4 60 



60 00 to 100 00 



00 to 175 00 
00 to 225 00 



00 to 325 CO 
CO to 150 00 



August. September. 



$10 50 to $10 76 
7 75 to 10 25 



6 50to 7 00 

25 00 to 35 00 

a 37 to 6 25 

3 T5to 5 75 

4 OOto 4 25 



3 75to 4 50 



1 50 to 

2 75 to 
2 00 to 
2 75 to 



4 00 

3 75 

4 00 
3 70 



4 80 to 
4 40 tu 
4 OOto 
3 50 to 

1 75 to 

2 2610 

3 25 to 
2 60 to 
2 25 to 



6 15 
4 60 
4 10 

3 90 
a 25 

2 80 
6 00 

4 75 

3 76 



4 70 to 4 80 

4 15 to 4 65 

3 75 to 4 40 

3 OOto 3 75 

3 00 to 4 00 

2 60 to 2 95 

3 45 10 4 00 

25 OOto 40 00 
40 OOto 70 00 
80 00 to 100 00 
90 0010 140 00 
75 00 to 150 OJ 
125 00 to 176 m 
2i& 00 to 400- OO 

55 00 to 95 00 
85 OOto 140 00 
110 00 to 140 00 



30 OOto 36 00 

24 00 to 28 00 
15 CO to 20 W 

25 00 to 75 Oi 
5 OOto 8 00 

2 OOto 4 00 

3 OOto 4 60 

50 00 to 90 00 

9J"ootoii6'6o 



IB 00 to 190 00 
1.0 00 to 200 00 



$ 9 75to$10 00 
8 7510 9 60 
7 OOto 8 50 



6 50to 6 75 
30 ODto 45 00 

2 25 to 5 50 

3 75 to 6 26 
3 OOto 3 



4 00 to 4 50 



1 60to 
"3 OOto 

2 OOto 
2 60 to 



4 00 
4 00 
4 25 
3' 70 



5 OOto 5 ; 



2 00 to 3 50 
2 25to 2 66 



2 60 to 4 76 

3 00 to 3 75 



4 70 to 4 85 

3 75 to 4 60 

3 00 to 3 60 

2 00 to 3 25 

2 26 to 3 75 
2 15 to 3 25 
8 80to 3 65 

85 OOto 40 00 
40 0;) to 70 00 
70 00 to 100 00 
90 00 to 135 00 
75 00 to 150 00 
125 00 to 200 00 



50 OOto 90 00 
85 00 to 135 00 
110 00 to 165 OU 



30 OOto 35 00 
24 00 to 28 00 
15 00 to 20 00 
26 00 to 75 00 
5 OOto 8 

2 OOto 4 00 

3 OOto 4 50 

50 OOto 90 00 
90 o6t'oi26'6u 
175 00 to 225 00 



140 00 to 210 00 
lOO 00 to 110 00 



October. November. 



$ 9 75 to $10 2: 
7 50 to 9 60 
6 25 to 7 00 



35 OOto 48 00 
4 OOto 6 25 

3 50 to 5 00 

4 00 to 4 30 



3 85 to 4 40 



1 50 to 
3 OOto 

2 35 to 
2 80 to 



8 75 

3 65 

4 25 
3 85 



4 65 



3 25 to 4 00 
2 25 o 2 75 
2 40to 2 60 



2 50 to 

3 15 to 



4 25 
3 80 



4 70 to 4 80 
3 75 to 4 60 



3 OOto 3 60 
2 00 to 2 75 



2 OOto 
2 50 to 



485 
3 75 



25 OOto 40 00 
30 OOto 70 00 
80 00 to 100 00 
90 00 to 125 OJ 
75 00 to 150 00 
125 00 to 200 00 



50 OOto 90 00 
90 00 to 140 00 
110 00 to 175 00 



35 00 to 80 00 

6 00 to 8 00 

2 00 to 4 00 

3 UO to 4 50 

50 OOto 90 00 

'96'66toi66 '66 

140 00 to 210 00 



100 00 to 120 00 



$10 00 to $10' 50 
7 75 o 9 75 
7S5to 7 75 



40 00 to 60 no 

2 2StQ 1 25 

3 00 to 4 80 
3 90to 4 30 



3 80 to 4 60 



1 60 to 
3 OOto 

2 25 to 

3 OOto 



4 70 to 

4 35 to 
3 80 to 
3 25 to 
1 60 to 
240 o 
3 OOto 

5 OOto 
3 40 to 



3 60 

3 50 

4 25 
4 00 



4 90 
4 60 
4 20 
3 75 

2 25 

3 10 

4 75 
3 75 
3 95 



4 70to 4 80 

3 75to 4 60 

3 OOto 3 ( 

2 OOto 2 75 

2 27 to 3 75 
2 asto 4 15 
2 90to 3 

20 00 
40 OOto 70 00 
80 OOto 90 00 
85 00 to 130 00 
70 00 to 125 00 
85 00 to 135 00 



50 OOto 85 00 
85 00 to 140 00 
110 00 to 175 00 



2 50 to 4 00 



35 OOto 80 00 
7 00 to 9 00 

2 OOto '4 00 

3 60 to 4 60 



50 OOto 90 00 
90 00 to 120 00 



160 00 to ro 00 
160 00 to 800 00 



105 OOto 135 00 



December. 



40 OOto 60 00 

2 OOto 7 60 
5 25to 5 SO 

3 50 to 4 31 



3 90 to 4 50 



1 40to 
8 00 to 

2 60 to 

3 5 J to 



3 60 
250 

4 50 
4 75 



6Sto 4 85 

25to 4 50 

75*0 4 15 

15 to 3 65 

75 to 8 00 



76 to 4 75 
OOto 4 25 
OOto 4 70 



4 roto 4 70 

3 50 to 4 40 

3 00 to 3 60 

2 OOto 2 75 

8 25to 3 75 

2 a.'i to 4 00 

3 20to 4 00 

25 OOto 40 00 
30 OOto 70 00 
80 OOto 100 00 
9O00tol«00 
75 00 to 150 00 
85 OOto 200 00 



SO OOto 70 00 
75 00 tu 140 00 
110 00 to 175 00 



250to 400 



35 OOto 80 00 

700to 900 

2 OOto 4 00 

3 OOto 4 50 



45 00 to 75 00 
90 00 to 100 00 



150 00 to 210 00 
150 00 to 810 00 

100 00 to 120 00 



The above table explains itself, and is ^iven as furnishing an indication of the relative view of 
the hve stock markets and prices in the United States, for general reference. 
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The total number of the various live .stock of 
ihe United Stales in 1879, the average price and 
■the total valuation is as follows: 



Horses , 

Mules 

MilohcowB 

Oxen and other cattle 

Sheep 

Hogs 



Number. 



10,9.38 700 
1 713.100 
11,8^6,400 
ai,40 ,100 
38 133,800 
.14,766,100 



Average 
price. 



$53 41 

56 6 

3' 73 

16 39 

3 07 

3 18 



Value. 



$573,254,808 
96,03:j,971 
356,9.5.3,928 
3-9 543,327 
79,028,984 
110,613,044 



Or again, the total number of live stock in the 
United States may be stated, in round numbers, 
at about 100,000,000, worth $1,500,000,000, an 
immense aggregate amount considering the low 
average value, the great bulk bein;;' produced at 
far distant points from the place of consumption. 
For other matter in relation to stock, see articles 
Cattle, Horses, Sheep, Swine, Poultry, etc. For 
bir^s see articles under the several names of the 
vanous kinds noticed. (See Supplement.) 

IIXIVIATION. The process of washing out 
the soluble from the insoluble portions of mineral 
substances, as in making lye; hence, lixivium 
means a lye or alkaline solution. 

LIZARDS. Lacertidm, Lacertians. Harmless 
reptiles, but of utility from the insects which 
they devour. 

LOAD. A vague measure ; it is better under- 
stood when divided into one, two, or three horse 
loads. A single horse load is generally estimated 
at thirty bushels, one cubic yard, or one ton by 
weight. 

LOAM. A vague term, meaning soil, and 
containing a large proportion of vegetable matter 
and clay. In Prof. Johnston's lectures, a loam 
is represented as a soil containing thirty to sixty 
per cent, of sand, the rest being clay, limestone, 
or vegetable matter; a clay loam contains but 
twenty to thirty^per cent, sand, and a sandy 
loam upward of sixty per cent. sand. This word 
is often improperly written loom, and applied to 
a friable rich soil, containing much decaying 
vegetable matter. 

LOBBY. An anteroom or hall. 

LOBATE, LOBED. Divided into large 
curved segments more or less circular. 

LOBELIA. A genus of plants containing 
many very poisonous species, as the Indian 
tobacco {L. inflata), which is of use in asthmas, 
and as an emetic. They are pretty herbaceous 
plants, with perennial roots, and often cultivated 
for their beauty. 

LOBLOLLY BAY, HOLLY BAY. Gordonia 
lasianthus. A large southern evergreen found 
growing in swamps, producing large white 
flowers. The wood is rosy, but light and brittle; 
the bark: is extensively used in tanning in the 
southeastern States. It very much resembles 
the magnolia. 

LOCKED JAW. Tetanus, trismus. A con- 
sequence of injuries about the feet, or of worms, 
severe nervous diseases; the muscles become 
rigid, and finally locked jaw supervenes. When 
it arises from a wound or laceration, the case is 
usually hopeless; when disease (tetanus), large 
doses of opium are found to do most good, with 
the removal of all causes of irritation. The 
strength must be sustained by injections of 
broths and soups. 



LOCKING WHEELS. Hindering the rolling 
of one or more wheels in descending steep hills. 
It is done by fastening a chain from the body of 
the wagon to the spokes of the wheel, or by 
levers of a drag. 

LOCOMOTION. Change of place. 

LOCUAR. A cell or division in a fruit; thus, 
fruits are unilocular, bilocular, etc. 

LOCULICIDA. A term designating the 
bursting (dehiscence) of a seed vessel along the 
back suture. 

LOCUST. Oaloptenus. Oi-ihopiera. The great 
devastation produced by grasshoppers, as they 
are generally called, but which are really locusts, 
deserve more than a passing notice of these 
destructive insects. In every age of the world 
they have scourged continental countries. In 
the United States their depredations have been 
confined to the trans-Mississippi regions, and 
hence, until the settlement of that country 
they have attracted but little notice. The late 
Dr. Walsh, and his since famous pupil and 
co-laborer. Dr. Riley, and Dr. Thomas, the pre- 
sent State Entomologist of Illinois, and Dr. 
Packard, have spent much labor in investigating 
the history and habits of the American species, 
and the three latter gentlemen are now just 
finishing up this work, as members of the 
Entomological Commission, under a special act 
of the Congress of the United States. In 1866, 
Dr. Walsh published the results of his previous 
investigations of the insect which has since com- 
mitted such wide-spread havoc, and to which he 
gave the name of Caloptenu^ spretus, and the 
•English name of hateful grasshopper. In pre- 
senting this subject Dr. Walsh remarked that 
the eggs, which in the autumn of that year were 
deposited in the trans-Mississippi country, in 
countless myriads, would not hatch out that 
autumn, but would lie in the ground until the 
succeeding spring, and then hatch out, if the 
conditions for life were proper, and do vast 
injury. At the same time he distinctly foretold 
that the locusts developed from these eggs would 
have their generative functions so impaired by 
the difference in food, climate, density of air, 
temperature, moisture, etc., which they met in 
the lowland country, that they would become 
incapable of further propagating their species, 
and that they would then and there die out; 
also that the species would never cross the 
Mississippi river. The first of these predictions 
were fully verified, and the second has so far 
been as fully correct. The United States Ento- 
mologicalCommission has now been engaged some 
three years in their investigations of the locust, 
and have added much valuable information and 
suggestions to what was known before. From 
their reports published by the Government, we 
shall freely extract the principal points of general 
interest. The account of the visitations up to 
1877 will be found in the table on the next page. 
The classification and nomenclature or characters 
of the species of our locusts are given as follows: 
When the popular name of a group of insects 
or other animals, that is generally accepted, cor- 
responds somewhat closely in its application to 
the scientific division, it is not difficult to convey 
to the general reader a correct idea of the posi- 
tion and characters of a given species by refer- 
ence to and comparison with well-known species 
of that group. Unfortunately, in the present 
instance, not only is the opportunity for refer- 
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ence to ■well-known species wanting, but the 
popular names applied to species and groups are 
80 confused and erroneous that their use is cal- 
culated to convey incorrect ideas to unscientific 
readers. Even the name locust as formerly, and 
yet very generally, applied in this country is 
incorrectly used, referring to an insect not even 
belonging to the same order as the locusts of 
oriental countries. The seventeen-year locust 
of North America is, in fact, not a locust in the 
true sense, but a species of Oicada, or harvest- 
fly, belonging to the order Hemiptera, which con- 
tains only insects with a mouth prolonged into a 
horny, jointed tube formed for sucking the 
juices of the plants or animals on which they 
feed . On the contrary, the locusts of the Old 
World, to which the term was originally and 
correctly applied, are species of migratory grass- 
hoppers belonging to the order Orthoptera, and 
are furnished with strong biting jaws or mandi- 
bles. There are other very material differences 
between the two, but these will suffice to show 
that they are quite distinct. The very common 
name grasshopper has likewise been unfortunate 
in its use and application not only in a popular 
sense, but even by scientists, referring at one 
time to the true locusts or to the various species 
of the family to which they belong, and at 
another to species of a different family, which 
includes katydids. In fact, the term as gener- 
ally used api)lies to most of the species of two 
different families of Orthoptera. In order, there- 
fore to convey a correct idea of the destructive 
species now under consideration we are neces- 
sarily compelled to fall back upon the scientific 
arrangement and characters of the family, sub- 
divisions, and species. Commencing with the 
order, we wUl give briefly the characters of the 
various divisions and subdivisions leading to the 
genus Oc^optenvs, to which the Rocky mountain 
locust belongs, omitting those divisions and 
groups not represented in the United States, and 
referring only to those characters which are most 
easily recognized, and which apply specially to 
our acridian fauna. The order Orthoptera is 
distinguished fi^oni the other orders of the insect 
class chiefly, by the following characters : Mouth 
furnished with mandibles or strong biting jaws; 
wings four (occasionally wanting,) upper pair 
coriaceous or parchment-like and flexible; under 
pair thin and membranous, folding len^hwise 
only in plaits like a fan ; transformations incom- 
plete, being active in all stages after hatching 
from the egg. Although not as extensive as 
some other orders, it contains a large number of 
species which differ very materially in appear- 
ance and characters, and are generally known in 
this country by the common names earwigs, 
cockroaches, devil's-horses, walking-sticks, grass- 
hoppers, and crickets. Each of these names, 
except the next to the last, represents a distinct 
family of the order, as given below: 

Barwlga Family 1. Forfleulada. 

Cockroaches Family 2. Slattidce. 

Deyil's-liorses Family 3. Mantidte. 

Walidng-sticks Family 4. Phasmida. 

Graashonnpra J Family 5. Acridldx, 

waasnoppers .j ■ .Family 6. Locustidce. 

Crickets Family 7. Qryllida. 

As will be seen from this list, there is no con- 
fusion between the scientific and common names 
until we reach grasshoppers, among which our 
insect belongs. Other names, it is true, are some- 
times applied to insects of the previous families, 

38 



but with the exception of earwig they corre- 
spond in their application with the family limits 
as here given. As before stated, the term grass- 
hopper is applied to insects of two famiUes— 
Amdidm and Locugtidce; but notwithstanding 
this difficulty in using the popular name the 
insects which compose the family are easily dis- 
tinguished from each other by prominent char- 
acters. LocustidoB includes those species usually 
fotind on the grass, bushes, and trees, which 
have very long thread-like antennse, generally 
longer than the body of the insect; the tarsi or 
feet are four jointed; the female is furnished at 
the tip of the abdomen with an exserted ovipos- 
itor, usually more or less curved and sword- 
shaped; and the upper wings of the male are 
furnished, at the base, with a peculiar arrange- 
ment of the nerves, with which, by rubbing 
them together, theyprqduce sharp, shriU notes. 
To this family belong true grasshoppers, katydids, ' 
and similar insects; and there are other species 
which strongly resemble and are usually called 
crickets that belong to this family. AcricMoi, 
includes those species which usually reside on 
the ground, and are distinguished from those of 
the other families of saltatorial orthoptera by the 
following characters: The antennae are com- 
paratively short, never exceeding the body in 
length, and in North American species composed 
of from twelve to twenty-five joints; the tarsi are 
apparently three-jointed; the females are fur- 
nished at the tip of the abdomen with four short 
corneous pieces, two of which curve upward and 
two downward; the male is without the shrilling 
organ at the base of the wings found in the 
Locustidm. This family contains the true locust, 
such as those of oriental countries and the Rocky 
Mountain Locust; also such so-called grasshop- 
pers as the common red-legged species of the 
States and those found hoppmg on the ground in 
open waste fields, along roadsides, etc. There- 
fore, in speaking hereafter of these species, we 
shall use the term locust. As the family con- 
tains a very large number of species varying 
considerably in form and character, entomolo- 
gists have endeavored to divide it into sections or 
subfamilies, by bringing together those minor 
groups having certain characters in common. 
The various results of these attempts can not be 
introduced here, as this would not only require 
too much space, but also the introduction of 
matter of purely scientific interest, and of no 
practical use in this brief review of the classifica- 
tion. These subdivisions vary in number 
according to the characters selected by the dif- 
ferent authors, some making as many as eleven 
subfamilies, others only two or three. Tet, as 
a general rule, the difference is not so much in 
the grouping as in the value attached to the 
groups, the sub-families of one author being 
considered as subordinate divisions by other 
authors. Without undertaking at this time to 
decide upon the respective merits of these several 
arrangements, we have selected for present pur- 
poses that which makes but three subfamilies, 
as it appears to be the simplest and most easily 
understood by general readers. In our descrip- 
tions of these subdivisions we shall confine our- 
selves to those represented in the orthopteral 
fauna of that portion of North America north of 
Mexico, and so far as possible select such char- 
acters only as are necessary to distinguish these 
divisions from each other. The first subfamily. 
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ProscopiruB, contains only exotic species, and may 
therefore be omitted from further consideration. 
The second subfamily, Acridinm, is distinguished 
by having the pronotum in the form of a shield, 
•which covers the prothorax and extends back- 
ward at farthest only a short distance upon the 
base of the abdomen, never reaching more than 
half way to the tip, and seldom half this dis- 
tance; the presternum or front breast is drayn 
up, that is, it is not in the same plane as the rest 
of the sternum or breast; it is spined, tubercled, 
or smooth, but never advanced upon the mouth 
in the form of a muffler; elytra or upper wings, 
when present, always as long as the wings; tarsi 
with pads between the claws. The third sub- 
family, TeiUginm, is characterized by having the 
pronotum, in the form of a shield, extending 
backward nearly or quite to the tip of the abdo- 
men, and sometimes even beyond it; the pro- 
sternum in the same plane as the rest of the 
sternum, and advanced upon the mouth in the 
form of a muffler; elytra when present usually 
shorter than the wings, and placed at the sides 
of the body; tarsi without pads between the 
claws. The two latter families are represented 
in the United States, but the great body of our 
locusts belong to the Acridinm, the species of 
TettigiTUB being comparatively few, quite small, 
and seldom noticed by unscientific observers. 
As the Caloptrnns spretus and all other migratory 
locusts belong to Acridinm, we shall limit our 
further consideration to this subfamily. It con- 
tains several subordinate groups, but the char- 
acters by which these are distinguished from 
each other are not so apparent and uniform 
as are those separating the various sub-families. 
Although at least one species of Oedipodini is 
migratory in the Old Vorld, and a species in 
North America {Oamnula pelhteida, Scudd.) be- 
longing to the same group was formerly supposed 
to be the migratory locust of California, yet at 
present our observations are confined to Acridini, 
which contains the destructive locust of the 
West. This limits us to those species found in 
the United States which have the head more or 
less subglobular or ovoid, and the front . breast 
armed with a spine. The latter character is 
easily recognized by any one, as the spine may 
be seen by examining the under side of the neck; 
it usually stands out like a little blunt thorn, very 
distinct. If this is wanting, the observer may 
know without further observation that his speci- 
men does not belong to the migratory species of 
our country. If it has the spine, and the head 
is not conical or pyramidal, then he must refer 
to the characters hereafter given of the genera 
and species. We have now reached the genera, 
which can not be fully discussed at present, as 
this would require, if properly done, a revision 
of the Galopteni ani PesotetUgi, and an examina- 
tion of all our native species. We will, therefore, 
simply mention the more important genera of the 
group represented in the United States, calling 
attention to a few of the more prominent charac- 
ters by which OalopUnm is separated from those 
genera most closely allied to it. We will also 
make use of localities, habits, etc. , wherever they 
will assist the general reader in any way in de- 
termining whether or not a given specimen be- 
longs to OalopUnui. The following genera of 
Aeridii which are mentioned by North American 
authors may be omitted from further considera- 
tion for the reasons given below : Tropidaoria, 



Biciyophorus, Bhomalea, Ommatolampis, Piaty- 
phyma, Dactylotum, and Chromactig. The first 
contains only gigantic species, and if represented 
at all in the United States, it is only by a single 
species occasionally found along the southwest- 
ern border of Texas. Bhomalea may be consid- 
ered as a synonym of Dictyaplwrua, which is 
represented by but two subtropical species, which 
are large, with brightly colored under-wings, 
chiefly red ; while those of our Calopteni are trans- 
parent. Ommatolampis has been superseded by 
Mr. Scudder's genus Hesperotettix. Platyphyma 
and Chromacria have probably been introduced 
by mistake. Dactylotmn has been introduced into 
our nomenclature for the reception of a very 
short-winged and brightly-colored species — Peeo- 
tettixpieta Thos. This leaves only the following 
genera as necessary to be considered : Acridivm, 
Oalopienus, Hesperotetlix, and Peeotettias. As Eet- 
perotettix contains, so far as we are' aware, but 
three species, easily distinguished from Oalopieniu 
spretus by the following characters and facts it 
may be also excluded : One is short-winged, green, 
and found only in the Eastern Middle States; 
another somewhat common in the West is green, 
with reddish bands around the femora; the other 
has so far been found only iii Arizona; it is yel- 
low, thickly dotted over with black, and the an- 
tennse annulated with alternate colors. There ia 
a difference of opinion in reference to the char- 
acters of the genera Caloptenus and Peeoteitix; 
Professor Stal, of Sweden, maintaining that if 
properly limited Cahpterms does not embrace any 
of our species. He places G. femur-rvbrum, and 
consequently the closely allied species, in Peiotet- 
tix. Without attempting to discuss the question 
so far as it relates to the proper characters, we 
have concluded, for reasons which will be men- 
tioned further on, to retain the name Caloptenut 
and to use the genus in the sense understood by 
American and most European authors. Although 
the chief distinction between this genus and 
Pezotettix, as adopted in this country, the differ- 
ence in the length of the wings, can not be con- 
sidered satisfactoiy, yet, as it will answer present 
purposes, we will avail ourselves of it in order to 
eliminate the group from consideration. Aeri- 
dium, so far as represented in the United States, 
may be characterized as follows, : Vertex but 
slightly inclined, angularly expanded in front of 
the eyes; an tennal grooves profound and extend- 
ing downward to the clypeus; eyes elongate- 
elliptical. Pronotum somewhat compressed on 
the sides, depth usually considerably more than 
the width, moderately but distinctly expanding 
^ behind the last sulcus (very slightly in ruWgWr 
oaum); lateral carinse obsolete on the anterior 
lobes, the sides rounding up somewhat as the 
sides of anarch to the median carina; the dorsum 
of the posterior lobe more flattened, with the 
lateral carinse subdistinct; the lower margin of 
the lateral lobes straight, the posterior lateral 
angle slightly obtuse, varying from about 100° to 
110° ; posterior margin obtuse-angled and rounded 
at the tip. Elytra and vrings, with one excep- 
tion, considerably longer than the abdomen, and 
in the exception pass it slightly. Abdomen elon- 
gate, rather slender; that of the male not en- 
larged at the tip; the last segment of the male 
subconical and distinctly notched at the tip, usu- 
ally with a square notch ; cerci of the male flat, 
usually broad, oblong, and straight. Prosternal 
spine, robust, subcylindrical, blunt, and approxi- 
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mating the mar^n meBOsternum. The spines of 
the posterior tibiae always have at least the basal 
portion pale, either yellowish or white, even 
when the tibise are black. Posterior femora 
long, reaching to the tip of the abdomen, mod- 
erately robust, the outer face flat. The species, 
with one exception, are large, the females 
exceeding two inches in length, the exception, 
rubiginosum, is rare in the West, and so fyr has 
not been found west of the Mississippi. We 
have omitted A. frontalis (Thos.), as it does not 
properly belong to this genus, having been 
placed here by the author provisionally. As it 
is green, there is no danger of its being con- 
founded with G. spretua. To this genus belongs 
A. Am&ricanum, a large reddish-brown species, 
marked on the outer wings with cellular quad- 
rate fuscous spots, which often does considera- 
ble injury to crops in the sections south of the 
latitude of "St. Louis, which is nearly its 
northern limit. In 1875 and 1876, and even in 
1877, it was seen migrating in considerable 
nuipbers, causing much alarm, as those who 
saw them supposed they were veritable Rocky 
Mountain locusts.- Such flights were observed 
in southeast Indiana, southwest Ohio, South- 
ern Illinois, and Georgia. These flights are very 
limited in extent, reaching at farthest but a mile 
or two. Their large size, coloring, generic char- 
acters, and southern habitats will readily dis- 
tinguish them from the O. spj-eitis. We may 
remark here that one of the most destructive 
migatory species of southwestern Asia and 
northern Africa (Aaridium peregrinum) is not 
only congeneric with this species, but so closely 
resembles it that ordinary observation would 
scarcely detect the differences between the two. 
As before stated, the characters by which the 
genus Peeotettix is distinguished are not satis- 
factory, and undoubtedly require revision, but 
in this country the abbreviation or want of 
wings has generally been adopted as a leading 
character, which, whether well chosen or not, is 
autflcient to distinguish its species from C spre- 
tus, which answers our present purpose. This 
limits us to the genus Oalopienus, and the species 
belonging to it which are found north of Mexico. 
The character of Cidoptenus and Pewtetlix, as 

?iven by H. Fischer, (Orthoptera Europea, 
853) were evidently intended to embrace only 
European species, and although We infer from 
his remarks that he would include our species 
of Calopteni in the former genus, yet the char- 
acters render it very doubtful where they would 
fall. Therefore, while we admit that the group 
stood sadly in need of revision at the time Stal 
entered upon the work, yet we do not think the 
facts warrant him in dropping the generic name 
Caioptmvas, or in removing /gmur-niJr^OT there- 
from, hence we can not follow him in this 
change. This is, perhaps, not a proper place to 
discuss a question of this kind, but we have con- 
sidered it necessary to say this much in expla- 
nation of our reasons for differing with so dis- 
tinguished an entomologist, in his special field, 
as Dr. Stal. Under the circumstances it is per- 
haps best that we should define the genus as we 
understand it, or at least give the characters 
which the North American species have in com- 
mon, which we include in Calopienus. In this 
conn3ction the editor would say, that for the 
reasons given above, and also as a means of 
perfect identification not only by the scientific 



but the general observer as well, we append the 
full descnption, which is as follows: 

Calbptenus, general character, head anbglobnlar, front 
vertical, or nearly so. Eyes ovoid, eometimes almoBt 
suborbicular, but nsiially the length is to th« breadth as 
three to two, and the front side is more or less straight- 
ened; usually the nppercanthns is more or less angular, 
Dut sometimes it is rounded so as to obliterate the angle- 
generally rounder and mi .re prominent in the male 
than in the female; separated above by a little less 
than their width. Vertex narrow between the eyes, 
the width at this point being a little less than the width 
01 the eye; usually though not alwuys sulcate. the 
sulcus or groove shallow; emanding slightly, abruntly. 
and angularly immediately in front of the eyes ; deflexed 
(15 to 40°), and generally r unded in front. Frontal 
costa usually quite prominent, about as broad as the ver- 
tex between the eyes; i-ides parallel; flat, or shallowly 
sulcate, reaching to or nearly to the clypens. Pronotum 
subqnadrate, that is to say, a croBs i>ection (in the middle) 
will present a quadrate figure or parallelogram with the 
upper comers slightly rounded; the sides arr nearly per- 
pendicular; the disk or dorsal surface is very nearly fiat, 
with a little thrend-like, median carina, usually iiistinct 
on the posterior lobe, but sometimes obliterated on the 
middle and anterior lobes; the lateral carime are obtuse, 
but distintly marked as the annle where the disk and 
sides meet; on th>- poslerior lube they sometimes appear 
as true cannse, though notprominent or sliarp; the lower 
margin of the sides is nearly straight, sometimes project- 
ing a little in the middle, where the triangular piece con- 
nects; the posterior lateral margin varie- somewhat; in 
i-ome species it lorms a distinct entering angle at the 
should.'r or lateral carina, in others it com inues to the tip 
in an almost ctraigbt line; the three triini-verBe incisions 
are distinct and situated close together, the posteriiir one 
being a little behind tbe middle and alwiiys cutting the 
middle carina; all three sever the lateral cariuie, but the 
anterior one ends at the upper margin of the sides with a 
slight and short curve forward; the posterior and middle 
ones extend tiown the sides wel toward the lower margin, 
and most generally about midway down the posterior 
sends out at right angles a bi anch sulcus which often 
crosses the intermediate space to the middle one; there is 
alf-o a fourth h^ulcus extending down tt e sides close to the 
anterior mardn; tbe posterior j-uIcus and usually the 
middle one make a short cu ve forward immediaielv at 
the median carina; the popterior margin is obtuse-angled, 
rounded at the tip; the po.eterior lobe is usually finely 
punctured, while the middle and anterior lobes have a 
velvety or felty appearance. The elytra and wings extend 
to or beyond the tip of the abdomen; tbe former are nar- 
row (except in r;. bivitta'u^); the latter transparent in all 
our species; sometimes a very litiht greenish-yellow or a 
bluish tinge is observed, the nerves usually m(. re or less 
dark. The abdomen is usually subeylindrical, presenting 
no distinct keel above; that of the male e- Inrged at the 
tit* and curved upward; the cerci are usually flat, rounded 
at the tip, and cnrved up but some are straight and others 
tapering. The last abdouiinal segment, which curves 
y upward like the i row of a boat, i.s sometimes truncate 
above, sometimes with a slight angular notch. Posterior 
femora robust, much enlarged nearti e base, the external 
face more or less convex, in the female never long'-r and 
generally shorter than the ahdomen; in the male the 
reverse is the rule. Pads between tbe chiws large, reach- 
ing a maximum size in some of the species. Most of our 
species have the upper portion of the inner face of the 
posterior thighs marked with three oblique dark bands 
(the one at the base often indistinct). There is gener- 
ally a dark stripe on the side running back from the eye 
to the last transverse sulcus of the pronotum, it is often 
inteirupted, broken, or partially obliterated, but is sel- 
dom wholly wanting in those species any way closely 
allied to C. spretm or C. fcmur-nbrum. The antennie 
are filiform and slender, reaching their maximum length 
in the male of G. differtntialit, where they sometimes 
attain the middle of the body. The prostemal spine is 
usually stout and conical, quadrangular at the base, and 
generally slightly transverse; in one or two species it 
apiiroximates the mesosteruum, but this is not usual. 
Our species vary in length from six-tenths to two and a 
half inches. 

The genus as thus characterized is represented 
in the territory embraced in our observations by 
a number of species, several of which are so 
closely allied to C. spi-etus that it is difficult for 
any but an experienced entomologist to determine 
to which a specimen belongs. We think it more 
than likely that future investigations will show 
that several of the species which have been 
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described as distinct, are but varieties of other 
closely allied species. O. hilituratus, "Washing- 
ton Territory, has been observed at but one or 
two points. There are but three species, femur- 
rubrwm, spretus, and a^tomis, which require special 
mention in this connection, as they are the only 
ones generally distributed which are so closely 
allied to each other as to render it difficult to dis- 
tinguish them. Oalopterms spretus, Thomas. As 
every fact relating to the history and habits of 
tills species is either of economic or scientific 
interest, we give here a brief history of its nomen- 
clature. About 1860, Mr. Thomas, then residing 
in Southern Illinois, sent some speeiinens of 
Orthoptera collected in that locality, to Dr. P. R. 
Uhler, of Baltimore, Md., for determination; 
among those returned was one marked AcruUum 
spretis, with a note stating that it was new. In 
a paper written by Mr. Thomas on Insects injuri- 
ous, to vegetation in Illinois, in 1863, hd describes 
a species of locust under the name A. spretis 
•Uhler, as follows: general color a dark, brown- 
ish purple, with dusky points and lighter rays. 
Head brown, wjth dusky points; antennae red- 
dish yellow. Thorax an ashy brown, with a 
velvety luster on the anterior half, the latter half 
punctured; the lower edges, at the sides, paler 
— ^sometimes pale red, at others almost white. 
Elytra extending abotit half over the abdomen 
, (or not exceeding two thirds), marked along their 
internal margms with a light, reddish-brown ray; 
external margin dusky; a few dusky dots along 
the internal margins. Wings not quite as long 
as tlje elytra ; transparent, pale yellowish on the 
disk, tinged with red at the base (in recent 
specimens). Posterior thighs crossed by , two 
black bands, and black at the knees ; intermedi- 
ate spaces pale yellow — ^^often almost white. 
Length of female, one inch and three-eighths; of 
the male, slightly over an inch. This species is 
quite common here, along the road-side and 
among low weeds and grass. In Mr. Scudder's 
Catalogue of the Orthoptera of North America, 
published in 1868, it is mentioned under the 
name Aeridium spretum Uhler. No description 
of the species having been published previous to 
the appearance of the Synopsis of the AcrididaB 
of North America, Mr. Thomas describes it as 
follows: Very much like 0.femur-riibrum,'Bumi., 
the priicipal difference being in the length of 
the elytra and wings, a notch at the tip of the 
last ( i ) ventral segment. Posterior lobe of the 
pronotum slightly expanding;, median somewhat 
distinct. Elytra and wings pass the abdomen 
about one third their length. The last [i) vent- 
ral segment, which is turned up almost vertically, 
is somewhat tapering and is notched at the apex, 
which distinguishes it from the femwr-o-ubntm; 
tlie notch is small, but is distinct. Prostemal 
spine, robust, subcylindrical, transverse. Migra- 
tory. Color, scarcely distinct from the O.femur- 
nibrum. The occiput and disk of the pronotum 
generally reddish-brown ; the posterior lobe some- 
what paler than the anterior and middle. Spots 
as in femar-riibrum, arranged in a line along the 
middle of the elytra; these are a little larger and 
more abundant toward the apex. The head and 
thorax are sometimes a very dark olive-brown, 
at others reddish-brown and even brownish-yel- 
low, the color deepening with age. The wings 
are pellucid, nerves dusky toward the apex; 
when flying high and against the sun, their 
wings look Tike large snow-flakes. Dimensions: 



5 Length (to tip of abdomen) 1 to 1.3 Inches; 
elytra as long as the body; posterior femora, 0.55 
inch; posterior tibiae, 0.5 inch. & Lengfli, 0.85 
to 1 inch; elytra, 0.9 to 1.05 inch. (Tl^e sign 3 , 
signifies male; s , female. — Editor.) In relation 
to the chronological history, the commission say: 
The history of the American or Rocky Mountain 
locust is in nearly all respects parallel with that 
of the locust of the Old World. It breeds over 
a large continental area, and periodically, in 
seasons of extreme drought and other favoring 
meteorological conditions, migrates in immense 
hordes for several hundred miles beyond its 
usual habitat. Unlike the locust of the Eastern 
Hemisphere, our species naturally affects the 
cooler and more elevated portions of the tem- 
perate zone in the New World, though its 
southern limits extend at times into the hot and 
dry plains of the Great Basin. Fitful and 
periodical in its visits to the older, settled por- 
tions of the West, the history of the Rocky 
Mountain locust is ^difficult to trace beyond a 
period of about thirteen years. Previous to the 
year 1864 it had been rarely referi-ed to by 
travelers in the West, and after examining the 
reports of the government expeditions ana the 
works of Lewis and Clark, Pike, Irving, and , 
others, we find little or no mention made of it.. 
It is a question in our mind whether in some 
regions it may not have increased in numbere 
since the Far West has been partially settled, 
particularly in those regions where irrigation has 
been practiced, as in Utah and Colorado and in 
the western edge of the Mississippi V,alley, as in 
Nebraska, Kansas, Iowa, and Minnesota; but 
this is Entirely uncertain, and it is more reason- 
able to suppose that as the Western Territories 
become more thickly settled the numbers of 
locusts will become diminished. In treating of 
the history of locust invasions, we will first con- 
sider the subject in a very general way, and then 
state the facts more concisely, arranged accord- 
ing to separate States and Territories; and, 
thlrdlj', present a summary of the subject in a 
tabular view. The latter is calculated to send a 
chill to the agricidtural heart when one sees 
how dense the figures are from 1864 until 1877, 
and to lead one to infer that the evil is waxing 
greater and. greater as the years go on. This 
may be due, however, to the greater extent of 
the country settled and to the fact that the pop- 
ulation is growing denser and denser. However 
that may be, we shall deal witli facts and not 
with theories, and would remind the reader that 
in a number of the years there recorded large 
harvests resulted, the injury done by locusts 
being local and only confined to a portion of the 
season, while in 1877 the largest wheat hai-vest 
ever grown was safely harvested. Leaving out 
of account the locust visitations in the Atlantic 
and Pacific States, which were made by different 
species from the Rocky Mountain locust, the 
first authentic statement is to be found in Neill's 
History of Minnesota, wherein it is stated that 
in 1818 and 1819 vast hordes of grasshoppera 
appeared in Minnesota, eating everything in 
their course, in some cases the ground being 
covered three or four inches thick. In the same 
years they were destructive in the Red River 
country in Manitoba. In 1820, or the succeed- 
ing year, they ravaged the western counties of 
Missouri, and Riley suggests that the 1830 
swarms may have also ravaged Kansas and the 
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neighboring regions northward. In 1842, locusts 
appeared in Minnesota and Wyoming ; in 1845, 
in Texas; in 1846 and 1847, in the limits of what 
is now Wyoming; and in 1849 in Texas, and 
possibly in Minnesota. In Utah they have 
.appeared from 1851 until 1877, except only the 
jears 1873 and 1874, and a glance, at the table 
shows that this Territory is liable to suffer 
annually more or less, especially in the northern 

Portion. Vast swarms of locusts were seen in 
daho in 1853, as well as in Utah, while Dakota 
was visited, or had native swarms, in 1853. The 
year 1854 was a year for locusts in Texas, 
Kansas, and Utah, and 1855, notable for locust 
ravages on the Pacific coast, was not a bad year 
east, Texas only having been invaded, although 
A. 8. Taylor states that they abounded on the 
immense grassy prairies lying on the eastern 
slopes of the Rocky mountains, a statement 
.supported by no facts, so far as we can learn. 
In the year 1856, however, locusts prevailed in 
Texas, Kansas, Iowa, Minnesota, possibly Wyom- 
ing and Utah, and in the succeeding year they 
committed extensive ravages in Manitoba, and 
the States mentioned as suffering in 1856, with 
the addition of Nebraska. The States of Texas 
and Nebraska received slight injury from the pro- 
geny of those that migrated thither the previous 
two years. In 1860, the region about Topeka, 
Kan,, was visited by what must have been a 
limited and rather local swarm. The year 1861 
witnessed the presence of locusts in Nebraska, 
Montana, and Utah, but the accounts are scanty. 
Montana and Utah sustained losses from locusts 
in 1863, but in 1863 they occurred not only in 
those territories, but also in Dakota and Min- 
nesota. But the most decided increase in the 
numbers of locusts was felt in 1864,' a year of 
general visitation in Utah, Montana, Dakota, 
Colorado, portions of New Mexico, and east of 
the plains in Nebraska, Iowa, Minnesota, as 
well as Manitoba, and there were resulting 
.swarms, in most cases the progeny of those 
which came in 1864, in Iowa, Minnesota, Dakota, 
jind Manitoba, while Montana, Colorado, and 
northern Ne* Mexico had swarms of their own. 
A notable locust year was 1866, and, as Riley 
.states, the injury committed was sufficiently 
great and wide-spread to attract national atten- 
tion. The insects swarmed over the Northwest 
.and did great damage in Kansas, Nebraska, and 
northeastern Texas, and invaded the western 
counties of Missouri very much as they did in 
1874. They came, however, about a month later 
than in that year. They were often so thick 
that trains were seriously delayed on account of 
the immense numbers crushed on the track. 
Iowa, Minnesota, Colorado, and Utah also suf- 
iered. While in 1867 local damage was done in 
the spring by the young of the swarms of the 
previous year, late in the summer new swarms 
flew across the plains from the West and North- 
west, and invaded the border States ; in fact, the 
same States suffered as in 1866, as will be seen 
by a glance at the tabular view. In 1868 and 
1869, local injuries ensued from the ravages of 
the unfledged locust early in the season, and 
reports from Montana, Idaho, Dakota, Colorado, 
and Utah show that there was some trouble in 
those territories. The year 1870 was a season of 
■Comparative immunity from locust invasions, 
though Iowa and Minnesota received some 
swarms, and the insects were observed in 



Dakota, Idaho, Wyoming, and Utah. Kansas 
received slight injury from these pests in 1873, 
as well as Minnesota, Dakota, Montana, Color- 
ado, and Utah, but it was not marked. In 1873. 
the hosts gathered for a fresh onslaught upon 
the agricultural region bordering the great plains. 
The invasion of 1873, says Riley, was prettv 
general over a strip of country running from 
the northern parts of Colorado and southern 
parts of Wyoming, through Nebraska and 
Dakota, to the southwestern counties-of Jlinne- 
sota, and northwestern counties of Iowa, the 
injury being most felt in the last two more tliickly 
settled States. The insects poured in upon this 
country during the summer and laid their eggs in 
all the more eastern portions reached. The cry of 
distress that went up from the afflicted people of 
Minnesota in the fall of that year i.s still fresh in 
mind, and the pioneers of Western Iowa, in 
addition to the locust devastations, suffered 
severe damage from a terrific tornado. By far 
the most disastrous locust j'ear, however, was 
1874, as the more thickly settled portions of the 
Mississippi Valley west of the ninety-fourth 
meridian were invaded by dense and most 
destructive swarms. The States of Colorado, 
Nebraska, and Kansas were overrun, while por- 
tions of Wyoming, Dakota, Minnesota, Iowa, 
Missouri, New Mexico, Indian Territory, and 
Texas were ravaged by swarms from the North- 
west, as they were aljundant' that year in INlon- 
tana and in British America. The loss to these 
States and teiTitories was estimated at not much 
less than $50,000,000. Much of the loss this 
year resulted from the progeny of the invaders 
of 1873, which early in the season devoured the 
crops of the region where they hatched, and 
eventually spread to the southeast. Kansas s\if- 
fered, perhaps, more heavily than any other 
Stale. This, like most other locust years, was 
one of long-continued drought, and in Missouri 
the evil ■tvas complicated by the ravages of the 
chinch-bug. The next year (1875) the young 
hatched in immense numbers over an area vari- 
ously estimated at from 250 to 350 miles from 
north to south and from 300 to 370 miles from 
east to west, embracing portions of Nebraska, 
Kansas, and Missouri. The tract in which the 
injury done by the destructive enemy was worst 
was confined to the two western tiers of Coun- 
ties in Missouri, and the four tiers of counties in 
Kansas, bounded by the Missouri river on the 
east. The greatest damage extended over a strip 
twenty-five miles each side of the Missouri river, 
from Omaha to Kansas City, and then extended 
south to the southwestern limit "of Missouri. 
About three-quarters of a million of people were, 
to a greater or less extent, made sufferers. The 
experience of different localities was not equal 
or uniform. Contiguous farms sometimes pre- 
sented the contrast of abundance and utter want, 
according to the caprices of the invaders, or 
according as they hatched in locaUties favorable 
to the laying of the eggs. This fact gave rise 
to contradictory reports, each particular locality 
generalizing from its own experience. The fact 
is, however, that over the region described there 
was a very general devastation, involving the 
destruction of three-fourths of all field and gar- 
den crops. While the injury was greatest in the 
area defined above, the insects hatched in rnore 
or less injurious numbers from Texas to British 
America, the prevalence of the insects in Mam- 
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toba being such that in many parts little or no 
cultivation was attempted. (Riley.) Missouri 
had never before been visited by a calamity so 
appalling and so disastrous in its results as the 
locust ravages of 1875, and detailed returns of 
the damage done in that State showed a loss of 
over $15,000,000. (Riley.) In 1876 no trouble 
■was experienced in the spring, there being in the 
border States little damage done by the young, 
except in portions of Minnesota and Colorado, 
and it was hoped that no further losses would 
ensue this year. But locusts bred in great quan- 
tities in Montana, and in British America, north 
of this territory, and in Wyoming, Dakota, and 
Colorado, this being a year of unusual drought in 
those territories, and in August and the autumn 
following, immense swarms swept over the 
plains, falling upon the larger part of Kansas 
and Nebraska, the western half of Iowa, and some 
of the western counties in Missouri, and reaching 
into the Indian Territory, Texas, and the north- 
west corner of Arkansas. Besides this, local 
swarms hatching in Minnesota early in the year 
flew south and southwest into Iowa and 
Nebraska, and they laid eggs in August. The 
spring of 1877 opened with dismal prospects all 
over the States east of the plains, as well as in 
Colorado. Happily it was a spring in which 
there was an unusual rain-fall in April, May, and 
June, the country along the Missouri being 
flooded in places. The weather was also excep- 
tionally cool; and this condition of things 
extended over Colorado, northern Utah, Wyom- 
ing, central Montana, and British America. In 
consequence of this season of wet and cold, the 
young hatched grasshoppers died in immense 
numbers, and comparatively few lived to acquire 
wings. South of the parallel of 40° they flew, 
late in May and early in June, ia a general 
northwest and northerly course ; and from Min 
nesota and Iowa many took flight to Dakota and 
Montana, whence their progenitors came, and 
others remaining behind flew about irregularly 
in the States of Minnesota and Iowa. The six 
stages of growth of the Rooky Mountain locust, 
and their metamorphoses, are described as fol- 
lows: The Rocky Mountain locust requires on 
an average about seven weeks, from the time of 
hatching, to attain full growth. Belonging to 
an Order in which the tranf ormations are incom- 
plete, the young locust differs but little in gene- 
ral structure from its parent. The most strik- 
ing differences are the want of wings, and the 
less flattened, narrower prothorax, which rises 
from the sides more in the shape of a roof. The 
abdomen is also more roof -shaped. The perfect 
-winged form is gradually assumed through a 
series of five molts, at the first four of which the 
wing-pads become more and more apparent, and 
at the last of which, from the pupa to the per- 
fect state, the thorax becomes flattened, full 
wings are acquired, and the insect ceases to 
grow, except as the female abdomen becomes 
gravid and heavy with eggs. Yet with each 
molt, aside froni the colorational changes, cer- 
tain minute and less striking structural changes 
invariably take place, by observing which we 
may always know the comparative age and the 
particular stage of growth of any Individual. 
European author^ differ as to whether there are 
three, four, or five molts in the European migra- 
tory species; but we have watched spretusivom 
the egg to the imago, and thousands of mounted 



and alcoholic specimens of all ages show the 
stages enumerated. The transition from the 
second to the third, however, is sometimes not 
very marked, and it is not improbable that, as is 
the case with many other insects,, the number of 
molts may vary according to the amount of 
nutrition and rapidity of development. The 
sexual characters are not well marked, and the 
sexes are consequently distinguished, with some 
difficulty in the first three stages. In the 
first pupal stage the differences becpme apparent, 
and in the true pupa the parts are sufficiently 
well formed to permit coition, which, as we have 
had evidence, exceptionally takes place thut 
prematurely. The depth of coloring varies greatly 
in the immature stages, and the pale mediodorsal 
line, so conspicuous on some of the larvse, is 
entirely wanting in others. The ground-color 
after the first stage varies from pale-yellowish- 
gray, the common and typical color, to. orange- 
brown, and even black, and from pale yellow to 
pure green. A marked green variety (var. Viri- 
dia, Riley) occurs, in which the normal pale 
yellowish-gray parts are bright green, the green 
being first distinctly noticeable m the third lar- 
val stage, and enduring to maturity. We have 
never seen this green variety among the fresh 
arrivals from the mountain regions, but it is con- 
spicuous among its brown companions when 
hatching in the Temporary region, and constitu- 
tes ordinarily about one in a thousand, though 
sometimes a much larger proportion, of the 
progeny of invading swarms. Like all creatures 
which suffer exuviation or the shedding of skin, 
our locust quits feeding for a while, and remains 
quiet during the process. The first three or 
larval skins are almost invariably shed on or 
near the ground, the young insects congregating 
under grass in little hollows or depressions; or 
under any Shelter that offers for the purpose. 
The cast-off exuviae are often very abundant in 
such sheltered places, and are not infrequently 
mistaken for dead locusts. The last two or 
pupal rholts, on the contrary, more often take 
place above ground, Jhe insect at these stages 
of growth preferring to fasten to some elevated 
object. Immediately after each molt the whole 
body is soft and colorless, as it was immediately 
after hatching. In order to illustrate the inter- 
esting process of molting, we will trace an indi- 
vidual through the last molt — from the pupa to 
the winged insect — as it is the most difficult, 
and, on account of the larger size of the animal, 
most easily watched. The other molts are very 
similar in mode of execution. When about to 
acquire wings the pupa crawls up some post, 
weed, grass stalk, or other object, and clutches 
such object securely with the hind feet, which 
are drawn up under the body. In doing so the 
favorite position is with the head downward, 
though this is by no means essential. Remain- 
ing motionless in this position for several houra, 
with antennae drawn down over the face, and 
the whole aspect betokenihg helplessness, the 
thorax, especially between the wiog-pads, is 
noticed to swell. Presently the skin along this 
swollen portion splits right along the middle of 
the head and thorax, starting by a transverse, 
curved suture between the eyes, and ending at 
the base of the abdomen. As soon as the skin 
18 split, the soft and white fore body and head 
swell and gradually extrude more and more by a 
series of muscular contortions; the new head 
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slowly emerges from the old skin, which, with 
its empty eyes, is worked back beneath, and the 
new feelers and legs are being drawn from their 
casings and the future wings from their sheaths. 
At the end of six or seven minutes our locust — 
no longer pupa and not yet imago— the four 
front pupa-legs being generally detached, and 
the insect hanging by the hooks of the hind feet, 
which were anchored while j'et it had that com- 
mand over them which it has now lost. The 
receding skin is transparent and loosened, espe- 
cially from the extremities. In six or seven 
minutes more of arduous labor — of swelling and 
contracting — with an occasional brief respite, the 
antennae and the four front legs are freed, and 
the fulled and crimped wings extricated. The 
soft front legs rapidly stiffen, and, holding to its 
support as well as may be with these, the nascent 
locust employs whatever muscular force it is 
capable of to draw out the end of the abdomen 
and its long hind legs. This in a few more 
minutes it finally does, and with gait as unsteady 
as that of a new-dropped colt, it turns round and 
clambers up the side of the shrunken, cast-off 
skin, and there rests while the wings expand and 
every part of the body hardens and gains strength 
— the crooked limbs straightening, and the wings 
unfolding and expanding like the petals of some 
pale flower.' The front wings 'are at first rolled 
longitudinally to a point, and as they expand and 
unroll, the hind wings, which are tucked and 
gathered along the veins, at first curl over them. 
In ten or fifteen minutes from the time of extri- 
cation these wings are fully expanded and hang 
down like dampened rags. From this point on 
the broad hind wings begin to fold up like fans 
beneath the narrower front ones, and in another 
ten minutes they have assumed the normal atti- 
tude of rest. Meanwhile the pale colors which 
always belong to the insect while molting have 
been gradually giving way to the natural tints, 
and at this stage our new-fledged locust presents 
an aspect fresh and bright. If now we examine 
the cast-off skin, we shall find every part entire 
with the exception of the rupture which origi- 
nally took place on the back; audit would puzzle 
one who had not witnessed the operation to 
divine Jiow the now stiff hind shanks of the 
mature insect had been extricated from the bent 
skeleton left behind. They were in fact drawn 
over the bent knee-joint, so that during the pro- 
cess they were doubled throughout their length. 
They were as supple at the time as an oil-soaked 
string, and for some time after extrication they 
show the effects of this severe bending by their 
curved appearance. The molting, from the 
bursting of* the pupa-skin to the full adjustment 
of the wings and straightening of the legs of the 
perfect insect, occupies less than three-quarters 
of an hour, and sometimes but half an hour. It 
takes place most frequently during the warmer 
part of the morning, and within an hour after 
the wings are once in position the parts have 
become suflBciently dry, and stiffened to enable 
the insect to move about with ease; and in 
another hour, with appetite sharpened by long 
fast, it joins its voracious comrades and tries its 
new jaws. The molting period, especially the 
last, is a very critical one, and during the help- 
lessness that belongs to it the unfortunate locust 
falls a prey to many enemies which otherwise 
would not molest it, and not inf requentljr to the 
voracity of the more active individuals of its own 
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species. The differences in the immature stages 
between the Rocky Mountain, the Lesser, and 
the Red-legged Locusts are thus stated, ^etut, 
(the Rocky Mountain Locust) though pales! when 
mature, has the most black in the immature 
stages, and its black face is quite characteristic. 
One who has great familiarity with these three 
species in life can distinguish them at any 
stage (they all three go through the same number 
of molts), and can even distinguish between the 
exuvisB, those of spretm bemg darkest, those of 
atlanis most gray and uniformly speckled, and 
those of femur-rubrum palest, with the black 
streaks more strongly contrasting The con- 
tinuation of the report is as follows: The eggs 
may be laid in almost any kind of soil, but by 
preference they are laid in bare, sandy places, 
especially on high, dry ground, which is toler- 
ably compact and not loose. It is often stated 
that they are not laid in meadows and pastures, 
and that hard road-tracks are preferred; in 
truth, however, meadows and pastures, where 
the grass is closely grazed, are much used 
for ovipositing by the female; while on well- 
traveled roads she seldom gets time to fulfill the 
act without being disturbed. Thus a well- 
traveled road may present the appearance of 
being perfectly honey-combed with holes, when 
/ an examination will show that most of them are 
unfinished and contain no eggs ; whereas a field 
covered with grass-stubble may show no signs 
of such holes and yet abound with eggs. In 
fact, wherever holes are noticed, it may generally 
be taken for granted that they contain no eggs, 
for the mother covers well the hole when she has 
time to properly complete her task. Further- 
more, the insects are more readily noticed at 
their work along roads and road-sides than in 
fields, a fact which has also had something to do 
in forming the popular impression. Newly- 
plowed land is not liked; it presents too loose a 
surface; but newly-broken sward is often filled 
with eggs. Moist or wet ground is generally 
avoided for the purpose under consideration. 
We have noticed that in the Permanent breeding- 
region, wherever the vegetation is scant the 
females show a decided preference for the 
shaded base of shrubby plants, among the roots 
of which they like to place their eggs; whereas 
in the Temporary region, where the vegetation 
is generally so much ranker, exposed situations, 
or those comparatively bare of vegetation, are 
preferred. The experience of 1876 proved very 
conclusively, also, that they are instinctively 
guided toward cultivated fields, where the young 
will find good pasturage; for the eggs were 
noticeably thickest, and hatched most numer- 
ously in 1877 in cultivated areas. In the Cypress 
Hills region of British America, as Mr. J. G. 
Kittson informs us, the high lands and protected 
slopes of the hills are preferred. The soil of 
the mountain-region, where the insects perman- 
ently breed, is mostly of a compact, scantily- 
covered, gravelly nature, and the notion that 
they lay most in pure sand is an erroneous one. 
Sandy soil that is compact, especially when 
having a south or east exposure, is much chosen, 
but in loose a:nd shifting sand the eggs would 
perish. In 1876, it was generally remarked that 
the insects were more indifferent than usual in 
ovipositing, and that eggs were much more 
frequently laid in low, and even wet, land than 
in former years. The mass seldom reaches more 
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than an inch below the surface, except where 
Bome vegetable root has been followed down and 
devoured, and the insect leaves her eggs before 
emerging; in this way the mass is sometimes 
placed a foot below the surface. In abnormal or 
unhealthy conditions, the eggs may be laid in 
exposed places without any hole, in which case 
they doubtless never give birth to young. In other 
oases, the female will fill her hole almost entirely 
with the sebific matter. Nor are the eggs invari- 
ably laid in the ground, for while we know of 
no exceptions to this normal position in spretua, 
yet Mr. Boll informs us that around Dallas, Tex., 
in 1876, the eggs of differentialis were very num- 
erously placed under the bark of elm and hack- 
berry logs that had been felled on low lands. 
We have also received from A. W. HofEmeiser, 
of Fort Madison; la., some of the eggs of a species 
of Stenobothrus, apd the young that hatched from 
them, the eggs having been thrust into holes 
made by som^ carpenter-bee in a fence-post; 
while ClMealtis conspersa habitually bores in dead 
wood. The female, when about to lay her eggs, 
forces a hole in the ground by means of the two 
pairs of horny valves which open and shut at the 
tip of her abdomen, and which, from their pecu- 
liar structure, are admirably fitted for the pur- 
pose. With the valves closed she pushes the tips 
into the ground, and by a series of muscular 
efforts and the continued opening and shutting 
of the valves she drills a hole, until in a few 
•minutes (the time varying with the nature of the 
soil) nearly the whole abdomen is buried. The 
abdomen stretches to its utmost for this purpose 
especially at the middle, and the hole is generally 
a little curved, and always more or less oblique. 
How, with hind legs hoisted straight above the 
back, and the shanks hugging more or less closely 
the thighs, she commences ovipositing. When 
the hole is once drilled there exudes from the tip 
of the body a frothy, mucous matter, which fills 
up the bottom of the hole, and bathes the horny 
valves. This is the sebific fluid which is secreted 
by the sebific or cement gland. The mucous 
matter binds all th,e eggs in a mass, and when 
the last is laid, the mother devotes some time to 
filling up the somewhat narrower neck of the bur- 
row with a compact and cellulose mass of the 
same material, which, though light and easily 
penetrated, is more or less limpervious to water, 
and forms a very excellent protection. When 
fresh, the mass is soft and moist, but it soon 
acquires a firm consistency. During the opera- 
tion the female is very intent on her work, and 
may be gently approached without becoming 
alarmed, though when suddenly disturbed she 
makes great efforts to get away, and extricates 
her abdomen in the course of a few seconds, the 
time depending on the depth rfeached. The legs 
are almost always hoisted straight above the back 
during the process, with the shanks hugging more 
or less closely the thighs. Sometimes, however, 
especially when the abdomen is fully buried, the 
ends of the hind feet may rest firmly on the 
ground, as has been observed by Mr. Packard in 
the case of femur-rubrum. The time required 
for drilling the hole and completing the pod will 
vary according to the season and the temperature. 
During the latter part of October or early in 
November,; 1876, when there was frost at night 
and the insects did not rouse from their chilled 
inactivity until nine o'clock a.m., the females 
scarce had time to complete the process during 



the four or five warmer hours of the day; but 
with higher temperature not more than from two 
to three hours would usually be required. The 
soils and locations preferred by the female 
in ovipositing will be those in which the young 
wiU most freely hatch, viz, compact and sandy 
or gravelly knolls and hillsides, with a south or 
southeast exposure. The experience of 1877 
shows also that hatching takes place very freely 
in late-mown meadows or prairies, or grazed 
pastures, where the exposure of the ground per- 
mits ready oviposition, and the warmth of the 
sun. In dry, well-drained, and compact soils of 
a light nature the eggs are much better pre- 
served than in heavy clays and loams, where 
they are more subject to mold and rot. The 
experience of 1877 is rather misleading on this 
point, and indicates the necessity otgeneralizing, 
not from the experience of one, but of many 
years. The insects were most numerous, and 
seemed to hatch most numerously in the low 
lands and in sheltered situations along river- 
courses. The facts are that in such situations 
those which did hatch survived in larger pro- 
portions than did those which hatched in more 
exposed places because the former were better 
protected from the cold rains and storms of 
spring. Those eggs which are laid earliest the 
previous year will also hatch earliest, and since, 
as we have already seen the egg-laying covers an 
average period of six or eight weeks in the same 
locality, and lasts generally till frost, it follows 
that the eggs pass the winter in every state of 
development — some with the fluids clear and 
limpid; others with the embryo fully formed and 
ready at the first approach of spring to hatch. 
In the same locality hatching will take place — 
ccBteria pa/ribus-^&rat on light dry soils and on 
s(^uth and southeast exposures; latest on low, 
moist, and shaded or tenacious ground. We see, 
therefore, that the hatching will not alone vary 
according to temperature and the earliness or 
lateness of the spring, but that it is quite varia- 
ble under the same conditions. In every 
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instance there will be a few hatching when the 
first hatched in the same locality are getting 
wings, and we give it as a general rule that the 
bulk of the eggs hatch out in the different lati- 
tudes about as follows: In Texas, from the 
middle to the last of March. In the southern 
portions of Missouri and Kansas, about the sec- 
ond week in April. In ttie northern parts of 
Missouri and Kansas and the southern sections of 
Iowa and Nebraska, the latter part of April and 
first of May. In Minnesota and Dakota, the 
usual time of hatching ranges from early in 
May in the southern portions to the third week 
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in the northern extremity. In Montana and 
Manitoba, from the middle of May to the first of 
June. In short, the bulli of the insects hatch in 
ordinary seasons about the middle of March in 
latitude 35°, and continue to hatch most numer- 
ously about four days later with each degree of 
latitude north, until along the forty-ninth parallel 
the same scenes are repeated that occurred in 
southern Texas seven or eight weeks before. 
The summary of our present knowledge of the 
locust is as follows : The eggs are laid an inch 
below the surface of thegroimd in July, August, 
and September, as the latitude varies; and the 
young hatch in April and May, becoming fledged 
in about seven weeks from early in June until 
the last, swarming from the first of July until 
the last of September. Birds and insects eat 
the eggs and young, and/a mite, Tachina fly. 
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and hair-worms infest the adults. "While the 
Eocky Mountain locust occurs permanently on 
the eastern slope of the Rocky mountains, on 
the high, dry plateaux between 4,000 and 7,000 
feet elevation, the district liable to its periodical 
invasions is between latitudes 30° and 53°, and 
longitudes 102° and 93°. It occurs, though of 
smaller size, in California and New England, 
and probably in British America from the 
Atlantic to the Pacific. Its migrations take 
place at irregular intervals during or after hot 
or dry seasons, when immense swarms are borne 
from the Rocky Mountain plateau by the pre- 
vailing westerly and northwesterly winds,, some- 
times 500 orl.OOOmilesinto British America, Mm- 
nesota, Nebraska, Kansas, Missouri, and Tex^is, 
where they lay their eggs. The pro'geny of the 
einigrant swarms return the following season in 
a general, northwest direction for at least hun- 
dreds of miles, to near the original , habitat on 
the plains. The periodical invasions may after 
a while be predicted wiih more or less certainty, 
should the Government take measures to appoint 
suitable persons to observe them, or delegate the 
task to the^kWeather-Signal Bureau; meanwhile, 
by the use ot the telegraph, the arrival of swarms 
may be announced several days in advance. In 
years of plenty in the border States and Terri- 
tories, grain should be stored ^p for use in' 
locust years. Preventive measures, such as 
planting of forests along lines of , railroads, 
around towns and extensive farms; the use of 
irrigation, oiling ditches and canals, bonfires and 
prairie fires, rolling the soil, and collection of 
eggs ; bounties to be paid by Government in the 
Territories, or by the local authorities in the 
States infested, for the egg-sacs. Co-operation 
among farmers and others, in resisting the 
attacks of insects, to be enforced by proper leg- 
islation, both in the Territories and border States. 
We still need more light 'on the natural history 



and migrations of the locust, and the United 
States Government should appoint entomolo- 
gists, who should study the locust comprehen- 
sively for several years in succession. Local 
entomologists should be appointed for each Ter- 
ritory, and the border State legislatures should 
appoint salaried entomologisti to further study 
and report on the locust, and serve for a term of 
years, until the entire subject be studied, and 
the knowledge -thus acquired be freely diffused 
among the agricultural community generally. 
In relation to the geographical distribution of 
the Rocky Mountain locust, a glance at the map, 
pages 602 and 603, showing the distribution of 
the Rocky Mountain locust (Calopterms spretua), 
will show the probable limits within which it 
will be found. At least there is no probability 
that the locust will ever afBict farmers east of the 
limits assigned. The eastern limits have been 
defined by Professor Riley, for Texas, Indian 
Territory, Missouri, Kansas, Nebraska and Min- 
nesota, while the northern and northeastern 
limits have been indicated by Prof. G. M. 
Dawson. The southwestern limits are somewhat 
conjectural, but they have been indicated by Maj. 
J. W. Powell; also the western limits in Nevada 
and Idaho have been pointed out by Prof. 
Cyrus Thomas. The range of the small variety 
{fUlanis f) in California and British America (Van- 
couver's Island) has been indicated by Messrs. 
Edwards, S. H. Scudder, and Dr. Packard; 
while the eastern range of the eastern vari- 
ety ailams has been indicated by Messrs. Riley, 
Thomas, Scudder, and Dr. Packard. The 
locust area is divided into two regions, one 
the permanent breeding-places, on, the elevated 
plains among the Rocky Mountains and the great 
plateau lying east and extending approximately 
to longitude 103°. Beyond the edge of the great 
plains are found the temporary breeding places 
of the locust, which comprise the prairie-lands 
of the border States as far east as longitude 93° 
or 94°. (The deeply shaded portions show the 
permanent breeding places; those shaded with 
single lines, the sub-permanent breeding places, 
and the dotted portions, the districts devastated 
by the migrating swarms in their periodic fiights. 
Editor.) In dealing with this fearfully destruc- 
tive insect, which has attsacted so much notice 
from the public, and in seeking for remedies- 
against its devastations, it is of prime importance 
to have a thorough knowledge of its breeding- 
places, the frequency and extent of its migra- 
tions, and to seek for the connection between the 
direction of the winds and other meteorological 
phenomena and the flights of the locust itself. 
The locust is quite or nearly as destructive in 
Africa, Asia, and southern Europe as in this 
country, but the laws of their migrations and 
their connection with meteorological phenomena 
havu never been studied in those regions, and it 
remains for the United States, with its Weather 
Signal Bureau, to institute, in connection with 
the scientific surveys of the West, investigations 
regarding the nature of the evil and the best 
means to overcome it. In endeavoring to trace 
the connection between the migrations of the 
locust and the course of the winds at different 
months, the writer has been led into some theo- 
retical considerations which seem to be supported 
by the facts presented in the unpublished report, 
and which may be confirmed or disproved by 
future investigations. The following tahle, com- 
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piled from the reports of A. S. Taylor, the late 
Mr. B. D. Walsh, Prof. 0. V. Eiley, Prof. C. 
Thomas, Mr. G. M. Dawson, and the observa- 
tions of Mr. W. N. Byers, together with the 
reports in the Monthly Weather Eeview, will 
show the years when the locust was excessively 
abundant and destructive in the different Terri- 
tories and States, and also serve to roughly indi- 
cate the frequency and extent of the migrations 
of the destructive locust of the West. The dates 
wjiich are starred are years when the progeny of 
the locusts of the preceding year abounded, and 
when in most cases there were no fresh incur- 
( ions from the westward. The species referred 
to under the head of California, Washington, 
and Oregon may be some other than Caloptenus 
spretus. This table and the^ata on which it is 
based are necessarily very imperfect, owing to 
the vast extent of the territory over which the 
locust swarmed, and the fact that the greater 
portion is uninhabited, while the inhabited por- 
tions have been settled only within comparatively 
few years. It will be seen, however, that since 



for the hatching of the. eggs laid the year previ- 
ous, but for the growth and development of the 
larvae or young. Look now at the conditions for 
the development of locust life on the hot and dry 
plains, chiefly of Dakota, Montana, Wyoming, 
and Idaho. We have no extended meteorologi- . 
cal records from these regions at hand, but it is 
more than probable that the years preceding the 
migrations of the locusts were exceptionally 
warm and dry, when the soil was parched with 
long sustained droughts, as we know that the 
corresponding species east of the Mississippiriver 
abounds during diy summers following dry and 
warm springs. Given, then, the" exceptional 
years of drought and heat and the great extent 
of territory, and we have as the result vast num- 
bers of young hatched out. The year previous 
having perhaps been warm and dry, the locusts 
would abound, and more eggs than usual would 
be laid. These would with remarkably few 
exceptions hatch, and the young soon consume 
the buffalo grass and other herbage, and move 
about from one region to another, following 
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1873 the evil has been greater and more wide- 
spread than ever before. The immediate cause 
of the migrations of the locust from its original 
breeding places is the unusual abundance of the 
species during certain years. It has been found 
in some cases that the exceptional years when 
the locust migrates are periods of unuBual heat 
and dryness, conditions unusually favorable to 
the excessive increase of insect life. As may be 
seen in the accounts of the eastern locust, the 
grass-army-worm, the grairi-aphis, the chinch- 
bug, and other less destructive insects, when the 
eany part of the season, the spring and early 
weeks of summer, are warm and dry, without 
sudden changes of temperature, insects abound 
and enormously exceed their ordinary numbers. 
When two such seasons occur, one after the 
/ other, the conditions become still more favorable 
for the undue development of insect life. Now 
it is well known that in the Eastern States the 
summers of 1860 and 1874, preceding the appear- 
ance of the army-worm and grain-aphis, were 
unusually warm and dry, and favorable not only 



often a determinate course in search of food. In 
this way larjD" ' ■oo'ls may migrate a long dis- 
tance, from pei-j-cips twenty to fifty miles. In 
about six or seven weeks they acquire wings. 
Experience shows that the western locust as soon 
as it is fledged rises up high in the air, some- 
times a thousand feet or much higher. They 
have been seen to settle at night on the gi'ound, 
eat during this time, and toward noon of the 
next day fill the air again with their glistening 
wings. As more and more become fledged, the 
vast swarm exhausts the supply of food, and 
when the hosts are finally marshaled, new 
swarms joining perhaps the original one, the 
whole swarm, possibly hundreds of miles in 
extent, begins to fly off, borne by the prevailing 
westerly and northwesterly winds, in a generally 
easterly and southeasterly course. (It should be 
remembered that prevailing winds from a given 
direction will deflect the flight of the locusts 
north or south, according to the intensity and 
continuance of the winds. — Editor.) Those plants 
the locusts do not like and which are usually 
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cultivated -sire principairy peas and other legu- 
minous species, castor beans, sorghum, broom- 
cofn, tomatoes, sweet potatoes, etc. Such wild 
plants to which the insects are particularly par- 
tial, as tansy, wild buckwheat, etc., might be 
periodically sprinkled with Paris Green water or 
powder, so as to kill the young locusts that feed 
, upon them. Such plants might also be sown 
And encouraged around cultivated fields where 
the young insects are expected to hatch out. 
These yoimg will also congregate on timothy in 
preference to other grasses or grain, and a strip 
of thnothy around a corn or whcnt field, to be 
poisoned in the same way, might save the hitler, 
it U also currently supposed that the common 
larkspur {Delphi iii urn) i.s poisonous to these 
In.s('ct8, but how much truth there is in the state- 
jucnt we are unable to tell. Trapping can easily 
b; accomplished, especially when the locusts are 
making their way from roads and hedges. The 
usu of Acts or seines, or long strips of muslin, 



on only by its aid, and where means are already 
extensively pro\ided for the artificial irrigation 
of large areas. Where the ground is light and 
porous, prolonged and excessive moisture will 
cause most of the eggs to perish, and irrigation' 
in autumn or in spring may prove beneficial. 
Yet, experiments prove that it is by no means as 
effectual as is generally believed, and as most 
writers have assumed to be the case. In pastures 
or in fields where hogs, cattle, or horses can ba 
confined when the ground is not frozen, many if 
not most of the loc\ist eggs will be destroyed by 
the rooting and traniping. The eggs are fre- 
quently placed where none of the above means 
of destroying them can be employed. In such 
eases they ^should be collected and destroyed by 
the inhabitants, and the State should offer some 
inducement in the way of bounty for such collec- 
tion and destruction. Every bushel of eggs 
destroyed is equivalent to a hundred acres of 
corn saved, and when we consider the amount of 
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calico, or similar materials, converging after the 
manner of quail nets, have proved very satisfac- 
tory. By digging pits or holes three or four 
feel deep, and then staking the two wings so that 
they converge toward them, large numbers may 
be secured in this way after the dew is off the 
ground, or they may be headed off when march- 
ing in a given direction. Much good can be 
accomplished by changing the position of the 
trap while the locusts are yet small and congre- 
gate in isolated or particular patches. Many 
machines have been made for trapping locusts. 
We illustrate the one invented byDr.C.V. Riley, 
which Will be found simple and eflective. 
Irrigation is feasible in much of the country sub- 
ject to locust ravages, especially in the mountain 
regions, where,' except in unusually favorable 
locations, agriculture can be successfully carried 



destruction caused by the young, and that the 
ground is often known to be filled with eggs; 
tiiat in other words, the earth is sown with the 
seed's of future destruction, it is surprising that 
more legislation has not been had, looking to- 
their extermination. One of the most rapid/ 
ways of collecting the eggs, especially where 
they are numerous and in Ught soils, is to slice oil 
about an inch of the soil by a trowel or spade.and 
then cart the egg-laden earth to some sheltered 
place where it may be allowed to dry, when it 
may be sieved so as to separate the eggs and egg 
masses from the dirt. The eggs thus collected 
may easily be destroyed by burymg them m deep 
pits, providing the ground be packed hard on 
the surface. In the thickly settled portions of 
Europe, where labor is abundant and cheap, this- 
method may be adopted with some advantage. 
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but it will scarcely be employed in this country, 
except as a means of earning a bounty, when, in 
the more thickly settled sections, it will prove 
beneficial and give employment to young people 
and others who have nothing else to do. In 
relation to the destruction of the young or un- 
fledged locusts, the commission say: It is with 
some degree of pride that we point to the fact 
that this part of the locust problem is solved. 
The experience of 1877 has added much to our 
knowledge of the practical and feasible ways of 
destroying the young locusts, and has firmly 
established the fact which we had previously 
maintained, that, with proper means, effort, and 
-■ co-operation, the farmer, in the more fertile and set- 
tled portions of the country liable to their injury, 
may successfully cope with them ; that, in short, 
he can protect his crops against them with about 
as little labor and expense as he must annually 
employ to protect most of these same crops from 
weeds. Farmers themselves were surprised at 
what could be accomplished by well-directed, 
intelligent effort ; and it was the almost universal 
testimony that there need be, in future, nq serious 
fear of the young insects, even where little effort 
has previously been made to destroy the eggs. 
In the destruction of the young, no methods 
that will not sweep them away in wholesale 
fashion have any value for our Western farmers, 
however valuable they may be to the owner of a 
small flower or truck garden. It is for this 
reason that we have been able to profit so little 
by European methods, and have had to invent 
means suitable to our broad Western fields and 
the extensive nature of our farming operations. 
The best that' most European authors can advise 
is the killing of the insects with flattened imple- 
ments or brush; while Gerstacker and other 
writers devote page after page to prove the 
superiority over other methods of catching the 
insects with hand nets — a method which, while 
doubtless of some utility in dense German settle- 
ments, would prove absolutely futile on our large 
and scattered prairie-farms and against the 
excessive numbers of the pests which our farmers 
have to deal with. While, therefore, we shall 
mention all available means that have been or 
may be employed, we shall devote more es- 
pecial attention to those which are useful 
in a broad and general way in the field. 
Experience has shown that the results of any 
particular measure will, vary in different regions, 
dependent, to some extent, upon the nature of 
the soil, the condition of the crops, and the gen- 
eral characteristics of indigenous vegetation. Cir- 
cumstances may also render some particular mea- 
sure available and profitable to one farmer where 
it would be unprofitable to another. For con- 
venience, the means of accomplishing the desired 
result may be classified into : Burning, crushing, 
trapping, catching, and use of destructive agents. 
Burning is, perhaps, the best in prairie and 
wheat-growing regions, which compose the larger 
part of the area subject to devastation by this 
locust. In such regions there is usually more or 
less old straw or hay which may be scattered 
over or around the field in heaps and windrows, 
and into which the locusts, for some time after 
they hatch, maybe driven and burned. During 
cold or damp weather they congregate of their 
own accord under such shelter, when they may 
be destroyed by burning, without the necessity of 
previous driving. Much has been said for and 



against the beneficial results of burning the 
prairies in the spring. This is chiefly beneficial 
around cultivated fields or along the roadsides, 
from which the locusts may be driven, or from 
which they will of themselves pass for the shel- 
ter the prairie affords. Scarcely any eggs are 
laid in rank prairie, and the general impression 
that locusts are slaughtered by myriads in burn- 
ing extensive areas is an erroneous one, at least 
in the Temporary region. In burning extensive 
prairies after the bulk of the locusts hatch, the 
nests and eggs of many game birds are destroyed; 
but as the birds themselves escape destruction on 
the wing, they may and do return and nest again, 
while, on the contrary, many injurious insects, 
like the chinch-bug, for instance, are killed, so 
that, even leaving the locust question out of c<]n- 
sideration, the burning proves beneficial by exter- 
minating other noxious insects, and has some 
advantages from an agricultural point of view. 
As locusts disperse more and more from their 
hatching-grounds into the prairie as they develop, 
burning the grass in spring is beneficial in pro- 
portion as it is delayed. Machines for burning 
have been iised in several localities with consid- 
erable success. Mr. J. Hetzel, of Longmont, 
Col., has employed a machine drawn by horses. 
It is twelve feet long, from two to two and a half 
feet wide, made of iron, and set on runners four 
inches high. An open grate on the top of the 
runners is filled withu pitch-pine wood, a metal 
sheet covering the grate to keep the heat directed 
downward. The grate is generally made with a 
net-work of heavy wire, such as telegraph wire. 
Two men and a team can readily bum from ten 
to twelve acres a day, and kill two-thirds of the 
insects, but for this it requires a hot fire. Hand- 
burners, consisting of any form of pan or grate, 
or wire sieves, with handle attached, to hold com- 
bustible material, will do excellent service in 
gardens and small inclosures. There is another 
method by which large numbers of locusts can he 
burned, consisting merely of a bundle of rags or 
tow, which, after being attached to long wire or 
iron rods and saturated with kerosene, can be 
ignited and carried over the field. This method 
has been quite satisfactorily used in Colorado. 
A stout wire, say forty feet long, is thoroughly 
enveloped in rags soaked in coal oil. A small 
wire is wound around the rags to keep them in 
place, and the simple device is complete. Two 
men carry this rope, after setting fire to the 
rags, across the field to and fro until the fuel is 
exhausted; and as it is not necessary to pass over 
the same ground more than once or twice, a large 
field of grain can be thus protected during the 
half hour or so that the rags burn. The effect is 
that of a miniature prairie fire. To destroy locusts 
satisfactorily by crushing, can only be advantage- 
ously accomplished where the ground is smooth 
and hard. Where the surface of the ground pre- 
sents this character, heavy rolling can be success- 
fully employed, especially in the mornings and 
evenings of the first eight or ten days after the 
newly hatched young have made th eir appearance, 
as they are generally sluggish during those times, 
and huddle together ujitil after sunrise. It is also 
advantageously employed during cold weather 
at any time of day, since the young when the 
temperature is low seek shelter under clods, etc. 
Harrowing in the autumn, or during dry, mild 
weather in early winter, will prove one of tb« 
most 'effectual modes of destroying the eggs and 



LOCUST TREE 



607 



LORE 



preventing future injury, wherever it is available. 
It should be enforced by legal enactment, 
whenever the soil in any region is known to be 
abundantly stocked with eggs. A revolving 
harrow or a cultivator will do excellent service 
in this way, not only in the field, but along road- 
ways and other bare and uncultivated places. 
The object should be, not to stir deeply but to 
scarify and pulverize as much as possible the soil to 
about the depth of an inch. Where the cultivator 
is used, it would be well to pass over the ground 
again with a drag or a brush harrow for this pur- 
pose. Some of our correspondents have urged, 
and with some reason, that wherever land can con- 
veniently be prepared to induce the females to 
oviposit in it, as by plowing and then rolling 
when the insects are beginning to breed, such 
preparations should be made. A subsequent har- 
rowing will be the more easy. In practice, this 
method will not often be adopted, because it will 
pay only under exceptional circumstances. Next 
to harrowing, plowing is one of the most gener- 
ally available means possessed by the farmer of 
dealing with locust eggs, and it is well to fully 
understand how it may be made most effectual 
in destroying them. As showing something of 
this, and the depth at which the locusts should 
be buried, the following series of experiments 
was made with eggs obtained at Manhattan, Kan., 
early in November, and similar in condition to 
those in the first series: Large tin cylindrical 
boxes, made of different depths, and varying 
from four to eight inches in diameter, were used; 
and in order to hasten the result they were kept 
indoors at the temperature already mentioned. 
The soil in all the boxes was finely comminuted 
and kept in uniform and moderately moist con- 
dition. It was gently pressed with the fingers, 
so as to approach in compactness the surface soil 
of a well-cultivated garden. In each instance 
the eggs were placed in the center of the box. A 
large number of eggs were buried at different 
depths outdoors where they were under natural 
conditions of soil pressure and temperature. The 
soil was a tolerably stiff yellow clay, and was 
pretty well compacted by many heavy rains, 
after the frost was thawed out. The results of 
the outdoor experiments comport with those made 
in the boxes. The eggs being placed at every 
depth from one to eighteen inches, and each batch 
covered with a wire screen, the result was accur- 
ately determined. All at one inch below the sur- 
face hatched; about one-third of those at two 
inches managed to escape, and none from any 
greater depth. Examined May 13, they had 
hatched down to a depth of twelve inches, and 
worked their way upward, and horizontally, 
seldom extending more than one inch in the for- 
mer, or more than two inches in the latter direc- 
tion. Most of those at greater depths were at 
that time unhatched. In looser soil they would 
doubtless have managed to push somewhat 
further. 

LOCUSTA. The inflorescence resembling the 
spike, but occurring in grasses, the flowers hav- 
ing no calyces, but bracts only. 

LOCUST TREE. Of the so called locust 
trees, theire are two genera, first the common 
locust or false acacia, (BoUnia). The common 
locust, jB. psmdacaeia, valuable for its timber and 
as an ornamental tree, when it escapes the Locust 
Borer unfortunately generally common through 
the West. It is, however, said to escape, com- 



paratively well, this pest on limestone soils. Its 
handsome foliage, fragrant white flowers, and 
invaluable timber makes it a subject of regret 
that it should be so almost universally attacked 
in the West. It is hardy throughout the North 
and southward to Tennessee, and makes a noble 
timber tree. The Clammy locust, B. mcosa, is 
a smaller tree found in the latitude of Virginia 
and south. The twigs and leaf stalks clammy, 
flowers tinged rose-color, crowded in oblong 
racemes, pods glandular — vispid. The bristly or 
Rose-acacia, R. vispida. is an ornamental flower- 
ing shrub, a native of the mountains of southern 
Virginia and the South, growing from three to 
eight feet high. It is cullivated for ornament in 
the North but requires winter protection The 
honey locust, iOldUschia) has two species, 
Q. triacanthos, a large tree armed with stout, 
strong thorns in threes, but varying. The foli- 
age is light and graceful, and the tree peculiar 
but handsome. It is much valued in the West 
as a hedge or barrier, hardy and effective where 
the Osage Orange will not stand. It grows m 
rich woods from Pennsylvania to Illinois and 
southwestward. The pods are from twelve to 
eighteen inches in length, flat, sometimes twisted, 
and containing a sickish sweet pulp between the 
seeds. The water locust, (?. mononperma, is a 
western tree, found in swamps in Illinois and 
southwestward, with slender spines, mostly 
single, pods oval, one-sided and pulpless. 

LODICULA. The two minute fleshy hypogy- 
nous scales beneath the ovary of grasses. 

LOESS. Alluvial formations By the Eng- 
lish it is often used for a yeUow loam, with 
chalky concretions. 

LOG. A portion of the trunk of a tree. 

LOGWOOD. Hamaioxylon campechinnum. 
A small leguminous tree of Central America and 
the tropics. The central heart wood, deeply 
stained, from old trees is preferred; the logwood 
bath is of great service in the production of 
black dyes, lirowns, and reds. 

LOLICM. The generic name of rye grass. 
(See Grasses.) 

An indehiscent pod resem- 
but divided by membranes 



SYRIAN GOAT. (See 



LOMENTUM. 

Wing a legume, 
between each seed. 

LONG-EARED 
Goats.) , „ 

LONG-HORNED CATTLE. A breed of neat 
cattle now nearly extinct, chiefly distinguished 
by the length of the horn, the thickness and firm 
texture of the hide, the length and closeness of 
the hair, the large size of the hoof, and th,e 
coarse, leathery thickness of the neck. 

LONGICORNS, LONGICORNE. Coleopte 
rous insects with long antennae, often longer 
than the body ; they are borers. 

LONGIPALPS, LONGIPALPI. A family 
of short-winged beetles, with the maxillary 
feelers (palpi) almost as long as the head. 

LOOPERS. Caterpillars of the family Oami- 
eters. (See Span-worms.) 

LOOSESTRIFE. Small weeds of the genus 
Lynmachia; they are wholesome. The creepmg 
loosestrife, or money wort (£. nummulana,) is 
said to be a good remedy against insects, when 
steeped in oil and sprinkled over the granary 

floor. , , ^ 

LORE. In ornithology, the space between 
the bill and the eye, which is bare in some birds, 
as the great crested grebe, but is generally 
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covered with feathers. In entomology the term 
is applied to a corneous angular machine observ- 
able in the mouth of some insects, upon the 
intermediate angle of which the njentum sits, 
and on the lateral ones the cardines of the max- 
illare, and by means Of which the trophi are 
pushed forth or retracted, as in the hymenopte- 
rous insects. 

LOSS OF CUD. (See Cud, loss of.) 

LOTION. An external wash: it may be 
evaporating (spirituous) or watery. Indolent 
sores require stimulating lotions ; painful wounds, 
anodyne lotions, etc. Lotions are also used to 
discuss tumors and inflammations near the 
skin. 

LOUSE. (See Lice.) 

LOUSEWORT. Pedicularis OanadeTisis. An 
insignificant perennial, herbaceous weed; the 
rattle. 

LOVAGE. Liguslicum lemaUcwm. A peren- 
nial (biennial), herbaceous, disagreeable aromatic 
plant, of the family UmbelUferm, the seeds of 
which are used as medicine in flatulence. 

LOVE APPLE. Tomato. 

LOVE GRASS. A small grass, ornamental, 
with pretty spikelets, Eragroatis. 

LOW CLOVER. (See Clover.) 

LUCAMA. A Chilian fruit resembling, in 
size and flavor, a peach. 

LUCERNE. Medicaffb. There are several 
Varieties of Medieago (medick) cultivated as M. 
saiipa, or lucerne; M. lupuUna, or black medick 
or nonsuch; M. maculata, or spotted medick; 
and M. dentietdaia, or denticulated medick. The 
first only is useful in the United States. Lucerne, 
called generally Alfalfa in the United States, is 
a most valuable forage plant for warm climates. 
It is extensively cultivated in California and 
should be in the South. It delights in a lobse, 
deep, sandy soil, but also does well in dry, deep, 
loams, rooting deeply, and after being established 
stands any amount of drought. It will not 
thrive well in the climate of the North, buff rom 
Kentucky south it is a most valuable forage 
crop. Given rich, clean, and dry lan(i, it will, 
after the first season, furnish an enormous 
amount of forage for farm stock, who learn to eat 
it with avidity. The roots are sought after by 
hogs who follow them to great depths. In 
climates that do not freeze severely,' as in Cali- 
fornia and the South, it may be cut five or six 
times a year. "When it begins to fail at the end of 
several years, it may be again renewed by 
ploviring and harrowing the ground thoroughly, 
when it will immediately spring up from the 
deep roots. Of its culture South, Rev. C. 8. 
Howard says: On many accounts, lucerne is 
one of the most bountiful gifts of Nature to the 
Southern planter. No grass or forage plant in 
cultivation at the North will yield nearly as 
much hay as lucerne at the South. In good 
seasons, and on land sufficiently rich, it can be 
cut four or five times during the year. An acre 
of good lucerne will afford hay and cut green 
food for five horses the whole year. Ten acres 
will supply fifty head of plantation horses. This 
can be cut down in a day with a mowing 
machine. How unwise in the planter, then, to 
damage his corn by pulling fodder — that most 
irksome and senseless work of the plantation. 
A few acres of lucerne would save him this labor, 
and the tedious time occupied in pulling fodder 
could be employed in the improvement of his 



land. It is useless to attempt the cultivation of 
lucerne on poor land. It will live, but it will 
not be profitable. . There are certain indispensa- 
ble requisites in the cultivation of lucerne. The 
ground must be good upland; it must be made 
very rich; it can not be made too rich. If the 
ground is as carefully prepared .for it as aa 
asparagus bed, the lucerne will spring almost 
with the rapidity (after cutting) of asparagus. It 
must be very clean. When the lucerne is young 
it is delicate, and may be smothered with the 
natural weeds and grasses of a foul soil. Land 
which has been in cotton, worked very late, if 
made sufliciently rich, is in a good state of pre- 
paration for lucerne. The manure put upon it 
must be free from the seeds of weeds; hence, a 

' mixture of guano and phosphatic manures would 
be an excellent application. On this farm, land 
designed for lucerne is put in drilled turnips 
well manured and worked. The turnips are 
folded with live stock — that is, they are fed on 
the ground, which thus gets all the solid and 
liquid excrements of the animals, and becomes 
very rich, and is also very clean. Great depth 
of cultivation is necessary in preparation of the 
soil for lucerne. If the ground was broken up 

' with a four-horse plow, and in the same furrow 
a two-horse subsoil plow was run, stirring it 
eighteen or twenty inches, it would be to the 
advantage of the subsequent crops of lucerne. 
Ten pounds of seed are required for an acrei 
sowed broadcast. Drilling is unnecessary if the 
ground be properly prepared and the lucerne is 
not pastured. If the preparation has been 
imperfect, and the lucerne is to be occasionally 
pastured, it is better to drill at such a distance as 
will allow a narrow plow to be passed between 
the rows when the surface requires stirring. 
Either early in autumn or early in February are 
good seasons for sowing lucerne. The seed 
should be lightly harrowed in, and then the 
surface should be .rolled. Lucerne lasts a great 
number of years, the roots ultimately becoming 
as lai-ge as a small carrot. It should be top- 
dressed every third year with some manure free 
from the seeds of weeds. Ashes are very suit- 
able for it. The lucerne field should be as near 

,as possible to the stables, as work-horSes, during 
the spring and summer, should be fed with it in 
a green or wilted state. As lucerne is much 
earlier than red clover, it will be found a useful 
adjunct in hog raising, Hogs are very fond of 
it, and will thrive on it in the spring, when it is 
cut green and thrown to them. This extended 
notice of lucerne is given because it is remark 
ably adapted to our soil and climate, and is, 
beyond all comparison, the most valuable plant 
for hay-making and soiling to the southern 
planter. It thrives in no part of Europe with - 

freater vigor than it does in the Southern States. 
'he following interesting statement by a gentle- 
man of California, will be of interest: A freshet 
cut awav the bank of a creek, exposing a section 
of an alfalfa-field. The roots of the plant had 
penetrated to a depth of from twelve to twenty 
feet, and were exposed by the washing away of 
the bank from the surface to the water-line. 
The diameter of the root at the crown on the 
surface varies from an eighth to half an inch. 
They taper, gradually to the lower end, from 
which a cluster of roots or feeders put out. In 
the section exposed the roots were close together, 
but entirely disconnected, each one growing 
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straight through the soil to the water, and pro- 
ducing on the surface a ^luxuriant branch of 
alfalfa, which keeps green the year round. A 
farmer near San JosS sowed three and a half 
acres with alfalfa in February, and in September 
it was producing feed enough to sustain six 
milch cows. Up to that time it had been cut 
twice. He thinks that ten cows may be sup- 
ported when the grass has become fully estab- 
lished. A gentleman who has noted the cultivation 
of this plant in California for twenty years has 
in no instance seen it succeed without irrigation 
except upon alluvial soils, such as are found in 
tlie low flats along the margins of rivers. The 
conditions of successful cultivation are a friable, 
mellow, moist soil, easily penetrated by the long 
tap-roots, which should find a permanent supply 
of water at a depth of not more than six to eight, 
and not less than three feet; the land should be 
thoroughly plowed and the surface-crust well 
pulverized, and about fifteen pounds of clean 
seed sown per acre and brushed in, but not 
covered too deep. The sowing should be just 
before a raiu-fall. (See Supplement.) 

LUMBAR, LUMBALIS. Belonging to the 
loins. 

LUMBER. Timber, especially in the rough 
state. 

LUMBRICUS. The generic name of worms 
resembling the earthworm ; some species infest 
the bodies of animals. The earth worms, when 
not too numerous, tend to improve the soil by 
their castings; when over numerous, they eat 
the roots of plants, and may be destroyed by a 
heavy salting (twenty bushels to the acre,) or 
liming, with a summer fallow. 

LUNAR CAUSTIC. Nitrate of sUver. Pre- 
pared nitrate of silver, sold in thin cylinders, 
and used as a caustic: it is one of the best 
caustics. A solution is valuable as a lotion in 
some forms of inflammation. 

LUNATE, LUNULATE. Crescent-shaped. 

LUNATION. The period from one new 
moon to another, the synodic revolution. 

LUNG FEYER. (See Pleuropneumonia.) 

LUNGS. The viscus in which air is received, 
and the blood changed by its presence. The 
lights, pulmonary apparatus. The substance of 
the lungs resembles a fine, regular sponge; they 
are so light as to float on water; the windpipe 
communicates with every cell throughout the 
Viscus. Common air received is changed in 
the lungs by an absorption of four per cent, of 
oxygen, and the substitution of an equivalent 
of carbonic acid, derived from the blood. This 
oxygenation, or agration of the blood, taking 
place in the lungs, is one of the great functions 
on which life depends, and can not be interrupted 
for a minute without injury or death. By this 
change, black venous blood is changed into the 
scarlet arterial fluid, which alone is capable of 
sustaining the wants of the body. 

LUNGS, INFLAMMATION OF. (See 
Pleuro Pneumonia.) 

LUNGWORT. PuXmonaria officinalis. An 
exotic, perennial, herbaceous plant. The whole 
genus are pretty, and readily propagated by 



LUPINE, Lupinus. A flowering plant 
sometimes cultivated in gardens, and exten- 
sively cultivated as a forage crop in France, 
Germany, and the southern portions of Europe. 
The wild lupine of the United States, L.perennia, 



IS common in sandy soils, in which all the varie- 
ties delight. The cultivated lupine is tender, 
and the attempts to introduce its cultivation in 
the South have not met with favor. The culti- 
vated lupine is an annual, and hence the cost of 
cultivation will not pay in a country where peren- 
mal grasses thrive abundantly. The garden 
varieties are attractive, and of various colors, 
white, blue, yellow, and variegated and striped! 
L. polyphyllm is a perennial and nearly hardy. 
It is of two colors, white and blue. 

LUPININE. A gummy matter of lupines. 
Lupinite, a bitter substance extracted from the 
leaves of the lupine. 

LUPULINE. The yellowish resinous dust 
han^ng about the scales of the hop, on which its 
flavor and value depend. 

LURCHER. A coursing greyhound with 
shaggy coat and pricked ears; swift and saga- 
cious. 

LURID, LURIDUS. A color of a pale-yel- 
lowish purple, frequently associated with poj- 
sonous properties in mushrooms and flowers. " 

LUSUS NATURjE. A sport of nature. Un- 
natural form in animals. 

LUTE. In chemistry, a pasty matter used to 
adapt two vessels, or coat their surfaces from 
fire. Clay, putty, dough, lime, white of eggs, 
and melted India rubber are variously used for 
this purpose. 

LUTEOLINE. A yellow crystalline coloring 
matter of weld. 

LUTESCENT. Yellowish. 

LUXATION. A dislocation of a joint. 

LYCOPERDON. The genus of puff-ball 
mushrooms. 

LYCOPODIACE.!). A family of crypto- 
gamic plants, growing in moist places, and re- 
sembling ferns, but with a higher organization, 
approaching that of the comferm, or pine-trees; 
the club moss family. These are low growing 
plants, generally of moss-like appearance, with 
solid and often woody stems, thickly clothed 
with sessile, awl-shaped, or lanceolate, persistent 
and simple leaves, bearing the two to f our-valved 
spore cases, sessile in their axils ; they are repre- 
sented only by two genera. These are Lycopo- 
dium or club moss, with the sporangia scattered 
in the axils of the ordinary and uniform leaves, 
which are dark green an(3 shining, rigid about 
the eight ranked leaves. The other genus is 
Selaginella, with leaves all alike, equally imbri- 
cated, and those of the spike similar. Botli the 
Lycopodiums and Selaginella contain handsome 
varieties, used in the conservatory and green- 
house. Among the Lycopodiums, native in the 
North, are the common ground pine, and the 
common club moss. Among the hardy Selagi- 
nellas are the delicate S. Apers growing in low, 
shady places, and resembling a moss or Junger- 
mannia. 

LYCOSA. A genus of spiders dwelling in 
holes on the ground, or in chinks, and pursuing 
their prey with great activity. The tarantula is 
of this kind. 

LYE. A fluid saturated with potash or other 
salts. 

LYMPH. The fluid of the lymphatic vessels. 
It is slightly milky, but becomes pink on expos- 
ure to air, and divides into a clot and fluid part. 
It is the surplus nutritious fluid returned from 
every part of the body to the blood through the 
thoracic duct. 
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LYMPHANGITIS. This disease is variously 
known as Weed, and Shot of Grease, and is 
really an inflammation of the absorbent vessels' 
commencing by inflammation of the lymphatics, 
or absorbent vessels of the hind legs, and when 
extending to the cellular tissues it becomes 
chronic, with swelling of the limb or limbs and 
-permanent effusions. It is usually caused by 
jhigh feeding and want of exercise, especially if 
tlie grooming and care of the stable be neglec- 
ted Hence it is often prevalent in the stables 
,of some farmers, and especially of horses of a 
gross habit, thick legged, and coarse porous bones. 
There will be heat, tenderness, and sometimes 
the swollen glands can be felt beneath the skin. 
As the swelling increases, abscesses form and 
xliscbarge, and once the disorder becomes chronic, 
the horse will a)lways be liable to a recurrence. 
In the early stages of the disease the horse 
,«hould be warmly clothed, and a ball given 
composed of one drachm of calomel and four 
drachms of powdered aloes, with syrup and lin- 



seed meal suflBcient to form the bolus. If the 
chills and shivering continue, give, as one dose 
one to two ounces of arnica in warm water as 
the indications may seem to require, as a stimulant 
to the skin and whole system. In the hot stage, 
foment the limb with cloths wrung out of hot 
water. Keep the bowels moderately loose, and 
allow an ounce of saltpetre two or three times a 
day in the water given to drink. Open the 
abscesses freely with a knife if they appear, and 
dress with cloths wet with carbolic acid solution, 
an ounce of acid to a pint of water. The horse 
having suffered with frequent attacks of Lym- 
phangitis, has the leg permanently thickened. 
If so, give moderate diuretics and alteratives, 
as nitre and powdered resin, each one-half ounce, 
and ten drops of oil of juniper, given as a ball 
once a day. In connection with this rub the 
swollen leg with iodine ointment to reduce the 
swelling. 

LYMPHATIC HAIRS. In botany, the trans- 
parent hairs on some leaves. 
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MACARONI. The dough of wheat flour 
drawn out into tubes. 

MACE. The envelope of the nutmeg. 

MACERATION. The softening of animal or 
vegetable bodies by immersion in fluids, either 
water, alcohol, ether, etc. , 

MACHICOLATED. With parapets project- 
ing beyond the walls, and supported by arches 
■springing fifom corbels or consoles. 

MACULATE, MACULATUS. Spotted. 

MABDER. This plant was formerly culti- 
vated to some extent, in the middle portions of 
the United States, rich, dry, sandy bottom lands 
being best adapted to its growth, and the pro- 
duction of the roots. These were formerly 
extensively used for dyeing red, but they are 
now in a great degree superseded by petroleum 
dyes. The product is about 2,000 pounds per 
.acre. It is hardly probable that the cultivation 
of madder will be profitable in the United 
States; it requires much hand work, and hence, 
our expensive labor can not compete with the 
<!heap labor of France, Turkey, and India. 
Madder requires a comparatively mild climate 
■for its growth such as may be found in the lati- 
tude of Cincinnati, and South and West. Its 
manner of cultivation in France is as follows : 
It is grown from seed in a chalky ■ alluvial 
•deposit, and is sown in beds five or six feet Vide, 
with a space of eighteen inches between the beds. 
In November of the first year, the young plants 
are covered two or three inches with earth taken 
from between the beds. In the second and third 
years the beds are carefully weeded, and the 
foliage cut for forage when in flower. The roots 
are dug in August or September of the third 
year, and simply cleaned if the earth is dry, but 
washed if so damp as to adhere. In digging, the 
earth is loosened by a spade or fork, and the 
roots are drawn, piled, dried in the open air, 
and packed in bales. The seed should be per- 
fectly dry and free from fermentation. A ridge 
of eight or nine inches wide and one inch and a 
half deep is made with a spade and sowed. At 
a distance of two inches another ridge, of the 
-flame size, is run. having care to cover the seed 



of the flrst ridge with the earth taken fr^in the 
second, and so on to the completion of the third 
ridge. These three ridges form a platband 
about three feet wide, separated from each other 
by a space one and a half feet in width, left as a 
path for the laborer in weeding. From this path 
also is taken the earth to cover the plants in 
autumn, when the leaves are dead. For the 
sake of economy these paths are sometimes 
planted with potatoes, beets, etc., but each extra 
plant should be put far apart. If the earth is 
well pulverized, iilstead of the seed being sown, 
one had better plant roots of the preceding year's 
growth, as crops obtained from the plants dis- 
play much finer roots than when raised directly 
from 'the seed. But if the ground is not friable, 
but hard and clayey, the plants would not grow 
well, and possibly would not take at all. In this 
case seed must be sown. An acre of madder 
produces seed sufficient for three or four acres 
of sowing. For the transplanting of roots, as 
indicated above, ridges, about three feet wide 
and three inches deep, are made, and the roots 
laid therein just free from each other; and 
between these ridges an uncultivated space is 
left, as in sowing. The seed is sown, or the 
roots transplanted, in March, and great care 
must be observed in keeping the land free from 
weeds; the paths, also, being attended to in this 
respect. When the land is diy, from drought, 
it will be necessary to water it by irrigating the 
intermediate paths, if possible. Slimy water is 
preferable to clear water for this purpose. In 
autumn, when the plants lose their verdure and 
turn to a grayish tint, they must be covered with 
one and a half or two inches of earth taken from 
the paths. In the following spring the clods must 
be broken with a rake. The madder cultivated in 
strong, dry soils may be removed in three years, 
and from wet lands in eighteen months. Thus 
the madder of the mountain requires three years 
to mature well, while the "paluds" may be dug m 
from one and a half to three years. The roots 
should not be extracted until the seed has been 
produced. Some cultivators, who are pressed 
for the moneyed results of their labors, do not 
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wait for the seed; but the madder thus prema- 
turely gathered is of an inferior quality. The 
ramifications of the stalk are first cut, dried, and 
threshed for the seed; the straw, or refusq, i^ 
saved as fodder for cattle. The roots are then 
dug with the spade or iork, and as their length 
will average one and a half feet, it can be seen 
that their removal leaves the land in a prepared 
state for some other crop. When dug they are 
spread on the "aire," usually a level, paved spot 
of ground, where they are dried by the 
action of the sun and air. When the larger roots 
may be easily broken, they should be heaped up, 
so that the smaller tips, (j)6ttis couts,) may become 
thoroughly dry. Care must be taken that this 
place be free from dampness. When the roots 
are sufficiently dry they are embaled and sent to 
the manufacturers, where they are stored in a 
well ventilated granary. It is taken from the 
granary in proportion to each day's demand, 
and, having caused it to lose fifteen or sixteen 
per cent, of water in a drying oven, it is passed 
under a large mill-stone and ground to powder. 
The bolters keep the coarser portion for a second 
grinding. 

MADEIRA CIDER. Mix new cider with 
honey until it bears an egg, boil in a copper ket- 
tle for one quarter of an hour, skim, cool, barrel, 
and, in March, bottle. It will be as strong as 
Madeira wine in six months. 

MADEIRA NUT. A nut 'belonging to the 
walnut (rarya) family. 

MADIA. Madia sativa. Sometimes called 
Gold of Pleasure. A composite plant inhabit- 




PLOWBKS OP MAONOLIA SPECIOBA, 

Ing South America, the seed of which yield an 
abundance of good table oil. It is extensively 
cultivated in Germany, is a summer crop, matur- 
ing in 137 days from seed. 

MAGGOT. The larva of dipterous and other 
insects. The fly in sheep. 

MAGMA. A thick fluid, or mud. Thick, 
feculent matters from solutions. 

MAGNESIA. One of the primitive earths 
having a metallic basis. It is an oxide of mag- 
nesium. It is sometimes found native, nearlv- 
in a state of purity; but it is generally prepared 
by calcining the common carbonate of magnesia. 



It is inodorous and insipid, in the form of a very 
lighl, white, soft powder, having a specific grav- 
ity of 3.3. It turns to green the more deflcate 
vegetable blues, and requires for its solutioa 
3,000 parts of water at 60°. It is found com- 
bined with carbonic and other acids in plants. 
It is a useful purgative in an acid state of the 
stomach; and taken daily, with short intervals 
intervening, it is a useful preventive of red 
gravel or'lithic acid deposits in the kidneys. 

MAGNESIUM. The metallic basis Ot mag- 
nesia; it is bright and white like silver. 

MAGNESIAN LIMESTONE. Limestone 
rocks containing magnesia; they abound above 
the coal formation. 

MAGNETIC NEEDLE. A small bar or 
needle of steel, fully magnetized, and suspended 
or supported so as to move freely over a card 
divided into the points of the compass. It is. 
much used by surveyors to take down the bear- 
ing of the fences and other lines of a farm 

MAGNETISM. The electric fluid manifest- 
ing itself on a metallic body; iron, cobalt, and 
nickel are magnetic metals. 

MAGNOLIA. The magnplia is one of the 
most magnificent of the flowering trees of the 
United States, being handsome in the tree and 
leaf, elegant in its bloom, and exceedingly fra- 
grant. Unfortunately none but the more incon- 
spicuous are hardy in the West, north of the- 
latitude of Tennessee. In Nashville, Tenn., 
we have seen large trees of Magnolia Grandi- 
flora, in the yards of citizens, the leaves scarcely , 
browned by the winter. In the Gulf States, its. 

native home, this 
splendid species is. 
a common tree of 
the open forest. 
Even of those 
called hardy, none- 
of them are so in 
the West, much, 
north of the lati- 
tude of St. Louis. 
The Umbrella tree- 
or magnolia, M, 
umbreHia; the Cu- 
cumber tree, M. . 
OASuminata, and_ 
the small or Lau- 
ral magnolia, M. 
gkmca, are the- 
most hardy. The- 
Great-leaved mag- 
nolia, M. ma/yro- 
phylia, is a native- 
of southeast Ken- 
tucky. The Ear- 
leaved magnolia,' 
M. Fraseri, is- 
found in Kentucky and Virginia, and south 
along the entire range of the Alleghanies,, M. 
Bordata is the great Cucumber tree of Georgia, 
and M. Orandiflora, the great Laural magnolia 
of the Gulf States, are the evergreen species. 
There are many hybrid sorjs that have been pro- 
duced by florists, none, however, worthy of' 
attention that are hardy in the North. As 
among the so called hardy varieties,. we give a. 
cut of the flowers of magnolia metamay^ Chinese 
hybrid, called Showy-flowered 'magnolia, the- 
flowers of quarter size. The flowers are hand- 
some, late, and hold their bloom well, and the: 
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tree is one of the hardiest of the foreign yarie- 
ties. Nevertheless, we should not advise the 
planting even of the hardy varieties north of 
40°, except in peculiar situations, as for instance 
Rochester, N. Y., and the fruit region of the 
eastern shore of Lake Michigan. 

MAGPIE. Nuttall, Bonaparte, and Sv^ain- 
son regard the magpie of America and Europe as 
identical, and Audubon approved their, judg- 
ment. Its range is generally throughout Europe, 
but in this country it is restricted to the vsrestern 
and northern regions. It is stated by Dr. Richard- 
son that it has not been seen nearer to the 
Atlantic on this continent than the head of Red 
River, in Louisiana. It dwells in the fur coun- 
tries of the North in winter as well as in summer, 
and is a common resident of the interior of Texas, 
western Louisiana, Arkansas and Missouri. It 
suffers from the want of food, but not from cold, 
in high northern latitudes, where travelers have 
been almost unable to protect their galled horses 
from its assaults. Unlike the magpie of Europe, 
it then has little fear of man, the young especi- 
ally coming to his encampment or habitations, 
and greedily devouring whatever food they can 
obtain, even from his hands. The raven is often 
its companion, but the crow is not found with it. 
In the central table-land of the Rocky moun- 
tains, the nests of the magpie may be seen, usu- 
ally in low thick bushes, barricaded over and 
floored with interlaced twigs; and it is common 
near Monterey, in California. Its common call 
is pay, pay, and when approaching each other, 
they practice a low chatter, but utter a monoto- 
nous and gluttonous crdak while eating. The 
accounts of the habits of the European magpie, 
given by Macgillivray, is recited by Audubon in 
treating of the American bird. He states that its 
food consists of testaceous mollusca, slugs, larvae, 
worms, young birds, eggs, small quadrupeds, 
•carrion, and sometimes grain and fruits of dif- 
ferent kinds, in search of which it frequents the 
fields, hedges, thickets, and orchards; it occasion- 
ally visits the farm-yards, prowls among the 
istacks, and perches on the house-tops, whence it 
sallies to examine any attractive spot. It is prob- 
ably unjustly accused of picking out the eyes of 
lambs and sickly sheep; but it eats eggs, or the 
young of chickens or ducks, when the old are not 
present to repel it. Its more wary character, in 
Europe, is the result of the persecution it experi- 
ences because of its depredations. The magpie 
walks like the crow, but often leaps in a sidelong 
manner.. It is prompt to apprise its companions 
■of the approach of danger, which it does by a 
■chatter indicating its own fears. The eggs of 
this species are from three to six in number, and 
vary in form and color. In general they are regu- 
larly ovate, or a little pointed, more than one and 
A half inches in length, and nearly or quite an inch 
across. They are frequently pale-green, freckled 
all-over with umber-brown and light purple, and 
sometimes pale blue, or bluish- white, or green- 
ish-white, with smaller spots and dots of the same 
dark colors, so as very nearly to resemble the 
eggs of the jay, which, however are smaller. 

MAHALEB.' A species of cherry, used as a 
grafting stock; the fruit affords a violet dye. 

MAIDEN HAIR. Ferns of the genus Adian- 
tum, a beautiful race. 

MAIZE. ZeaMoAjS. Corn, Indian corn. To 
the American ear, the word corn signifies that 
important member of the grass family, denomi- 



nated, outside the United States, among English 
speaking peoi)le, Indian corn, (the word corn 
in Great Britain being the term used to designate 
graiii generally). It is a plant of prime value, 
rivaling rice and sugar cane, in its importance to 
the human family at large, and in the United 
States standing ahead even of wheat, in 'money 
value, and in the number of bushels produced 
yeajly, exceeding wheat nearly four times. 
It is a very important article of consumption 
alike for man and beast and is, indeed, the staff 
of life to the poorer classes in the South, where 
it is in more general use as an element of 
human food than in any part of our country. 
Botanically the corn plant is a most interesting 
one. The staminate flowers, (tassel) are arranged 
at the summit of the plant where their pollen 
may fall upon the pistillate spikes, (ears) below; 
these are dense spikes covered with sheaths of 
abortive leaves, the husks, which often have 
their blade more or less developed. The silk of 
the ear is the elongated pistils, one of which pro- 
ceeds from each ovary or kernel. The cob is 
the thick rachis, and the chaff which covers it 
the glumes and palese. From the lower nodes 
or joints aerial roots are often thrown out, imi- 
tating in an humble way the celebrated Banyan- 
tree. The juice of the stem, before the grain is 
perfected, contains a considerable amount of 
saccharine matter, and sugar has been obtained 
from it. The young eai-s of some varieties 
have much sugar, which is changed to starch as 
the grain ripens. In the varieties known as 
sugar corn much sugar remains unchanged and 
gum is also a constituent. Under the words 
corn and Indian corn, in this work, we have 
referred to the word maize as designating 
corn, and this to prevent confusion to others 
than American readers, and for reasons 
explained in this article. Maize is a native of 
South America, but before the discovery of 
America had become pretty generally distributed 
among the wandering tribes of Indians in the 
temperate regions of North America. Although 
a tropical plant and of course exceedingly 
sensitive to frost, even the late varieties will 
ripen where there is about five months of sum- 
mer without frost, and the earlier varieties in 
100 days. Cultivation and climate has broken 
this remarkable grain up into numerous varie- 
ties, of every color from dark purple through 
the reds and yellow to white, and varying re- 
markably in their constituents of starch, sugar, 
gum and oil, some, as the dent varieties of the 
West and South, producing large quantites of 
starch, others, as the flint varieties of the East hav- 
ing gum and oil notably. Those varieties denom- 
inated sweet corn, being especially rich in gum 
and sugar. The stalks of all the varieties are 
rich in saccharine when the grain is in milk. 
So much so that sugar in notable quantities has 
been produced therefrom, not however in quan- 
tities to warrant working it, since, in the South, 
the true sugar cane, and in the North the 
varieties of sorghum are more profitably worked. 
Indian corn may be properly divided into four 
distinct groups. The Flint corn of the sea coast 
States, the Dent corn of the West and South, 
the Sugar varieties containing gum, sugar, oil, 
and but little starch, and the Squaw or flour corn. 
The varieties being marked by their tender- 
ness, the skin being filled with starch granules 
which readily break in^o powder, the flmt 
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varieties contain largely of gum and oil, and the 
dent varieties as largely of starch and oil. The 
analysis hy M. Payea ^iven below shows the 
amount of proximate principles of maize as- 
compared with the other cereal grains: 
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As showing the constancy of species in retaining 
characteristics for long ages under cultivation, 
where no especial means were used to change 
them hy special cultivation, we give three illus- 
trations. Fig. 1 shows a cob of Indian corn 
from' a rock cave of Arizona; Fig. 2, the corn of 
the present time as cultivated by the Euebla 
Indians of Arizona; Fig. 3, an ear of corn found 
with a mummy of Ancient Peru, the date being 
so far distant that the age can not even be 
guessed at. To return to Indian corn of the 
present day. Dr. Emil WolfE, makes the plant, 
cut early, or just at the time of blossoming, to 
•contain in 100 parts: water, 82.3; organic mat- 
ter, 16.7; ashes, 1.1. Or, of nutriment contain- 
ing nitrogen 1.1; nutriment not containing nitro- 
gen, 10.9; woody fiber, 4.7; total nutriment, 
13.0. Or, again, fat 0.5; phosphoric acid, 
0.08; lime, 0.07. The total amount of nutri- 
tious matter exceeded that of Swedish clover, 
peas, vetches, oats and lucerne, cut when in 
flower, as it also did the leaves of cabbage, beets 
and carrots. As compared with the common 
English field turnip, the per centage of flesh form- 
ing nutriment is the same, of fat forming mate- 
rial nearly double, as between the maize plant, 
and turnips, while the amount of water in the 
green stalks and leaves is less than half as much, 
a curious and interesting comparison, consider- 
ing that*he turnip is the sheet anchor of English 
husbandry. Maize is the real fallow crop of 
the West. It was once, and should now be, 
the fallow crop of American husbandry, both 
North and South. From many analyses made 
by Mr. J. II. Salisbury, of New York, the fol- 
lowing is the average, of the whole plant calcu- 
lated without water, and just before the forma- 
tion of the ear; 

Sugar and extract 35.00 

Matter obtained from fiber by a weak solution of 

~ potuh )2.00 

Sezuine or gnm 6 01 

Albumen anifcaseine 7.96 

Woody fiber ; 39.00 

Total 100.00 

The analyist as to the value of maize as fodder, 
says, the plant during tasseling, owing to the 
very large per centage of sugar and extra;ct, with 
the respectable quantity of albuminous matter 
and dextrine which the stalk, leaves, and sheaths 
contain, must form a very palatable and nutritious 
fodder. This has been well borne out since, by 



those who have drilled, cultivated, and fed Indian . 
corn to dairy cows in the West.. Those who 
have persisted in sowing the corn thickly— threfr 
to four bushels per acre — and feeding it half 
grown, blanched and watery, from overdue 
crowding, hold contrary opinions. If they will 
drill it, in rows two feet apart, at the rate of one 
bushel per acre, and cultivate it until it begins 
to shade the ground, and will feed it from the 
time the blossom begins to appear until the grain 
is half grown, it will be found a most valu- 
able and economical forage plant to tide over 
the dry season in the West, from the middle of July 
to the middle of August, especially,if they avoid 
the mistaken idea of sowing the late varieties of 
Southern corn, and use instead early and more 
dwarf sorts, especially the medium early varieties- 
of sweet corn. The insects and their larvae, which 
infest maite, are rather numerous, and yet with 
the exception of Wire worms which attack the 
young plant under ground, the Heart worm 
which destroys the plant by boring into the heart 
of the stalk, and the Com worm which attacks 
the young ears, they are not common enough to- 
do serious injury. The range of Indian corn is 
most extensive, reaching from the torrid zone 
well up into Canada Far north the plant often 
does not reach four feet in height, the ears being 
not thicker than a man's thumb, or more than 
four inches in length. On the other hand, some 
of the Southern varieties sometimes reach the 
height of from fourteen to sixteen feet, with 
ears as many inches long. It is a curious fact, 
however, that the largest yields per acre are 
obtained in the middle region of cultivation, and 
with varieties neither dwarf nor yet of great 
height. The corn zone may be stated to he 
from the middle latitude of Tennessee and 
Kentucky to that of central Michigan, southern 
Wisconsin and northern Iowa, The best cli- 
mates being the latitudes of Ohio, Indiana, Illi- 
nois, southern Iowa, northern and central 
Missouri and Kansas. The center of corn pro- 
duction and also the center of wheat production 
since 1850 has moved gradually West, with each 
recurring decade, the center of wheat production, 
however, advancing West faster than corn. 
The center of corn production in 1877 was aline 
drawn north and south, near the center of Dlinois. 
In another decade, we shall find the center of 
corn production removed to near the Mississippi 
river, and that of wheat undoubtedly beyond the 
Mississippi river. The center of corn production 
can not travel much further West, for the reason 
that the dryer climate of the far West is not 
suited to the production of maize. As showing 
the wonderful increase in production,, we give a 
table below showing the progress of the produc- 
tion of maize in the last sixteen years, as gathered 
from the statistics of the United States. It must 
be remembered that the first three years were 
years of civil war, with decreased production and 
inflation of prices. The acreage in the first two 
years is low, and the price excessive. The year 
1865 was a prolific one, with by far the largest 
average yield reached during the whole period, 
even in 1879, a year of great crops, giving less 
than thirty bushels per acre. The acreage of 1865 
was nearly doubled in 1866, and nearly tripled in 
1878. During the year last named our cornfields 
were nearly equal in area to the State of Kansas. 
The average product per acre was substantially 
the same throughout, amounting to 26.6 bushels 
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during the latter eight years, against 26.8 bushels 
in the previous"* eight years. The lour crops, 
1875-1878, each ^ceeded considerably a billion 
and a quarter of bushels. As in , the case of 
wheat, the supplies have grown faster than the 



eign outlet. During the first eight years vre 
sent abroad but 1.20 per cent, of our product; 
duriVig the latter eight years, 4.37 per cent. ; of 
the crop of 1877, we shipped abroad six and one- 
half per cent., and of the crop of 1878 in about 
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population. During the first eight years the out- 
turn averaged 21.40 bushels per capita, and dur- 
ing the latter eight years, 24.07 bushels; in 1875, 
it amounted to nearly thirty bushels. Our sur- 
plus in later years has found an increasing f or- 



— PAST AND PRESENT. 

the same proportion. The average price 
obtaiaeTby the farmer has fallen ofE two-th.rds 
in fifteen years, being 99.7 cents per bushel in 
1864 and 31.8 cents in 1878. The last named 
crop' though greater by 46,000,000 bushels than 
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its predecessor, fell short of it $39,000,000 in 
aggregate value. The average value of each 
acre's yield has fallen to the unprecedented low 
figure of $8.55 in 1878; in 1864 it amounted to 



stalks of Indian corn, at that period when they 
are fullest of elaborated sap will make sugar 
equal in every respect when refined to cane sugar. 
Yet it is hardly probable that the making of 
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620,306,421 

• 


18 16 












Average 1871-'78 


42,310,111 


20.6 


1,150,341,531 


42.0 


482,923,164 


11 18 













$30.64. The last named year, however, was one 
of extreme moneyed inflation. The table above 
will show the production for sixteen years. 
The corn crop of 1879 aggregated 1,547,901,790 
bushels, on 58,085,460 acres, of the value of 
$680,486,317, or within about $50,000,000 value 
of the -wonderful wheat crop of that year. In 
. 1880 the production of corn was 1,537,535,900 
bushels; less than that of 1879. Now as the 
production of wheat in 1880 was 33,000,000 
greater than in 1879, while com was less, we 
may conclude, that wheat was more remunera- 
tive than corn. It is quite probable that we have 
already arrived at the maximum .production 
which the country Is capable of under an eco- 
nomical system of agriculture, even allowing 
which is true, that the corn crop is the great 
fallow crop of the West. It will be seen by the 
scale representing production and exports, given 
below, that the years 1875 to 1878 inclusive 
show an increasing export. Of the crop of 
1878, over 100,000,000 bushels were exported, 
and of that of 1879 still more. One reason why 
the area of corn production has remained com- 
paratively steady is, that the demand for export 
wheat has wonderfully increased for the last 
three years, owing to short crops in Europe. 
Hence the remarkable increase in wheat produc- 
tion since 1876, as shown in the wheat scale, 
which has steadily increased including the year 
1880. On this page is another table showing the 
number of bushels, acreage and value of maize, 
by States, for the year 1878. It will be seen that 
the four States of Illinois, Iowa, Indiana and 
Ohio raise about on« half the corn grown in the 
entire country. For the years 1879 and 1880 
these figures would be largely increased. It 
should not be omitted in this article, that the 





Corn Crop 1878. 




Bushels. 


Acres. 


Value. 




2,180,000 

2,207,400 

2,276,500 

1,260,000 

268,800 

2,220,000 

25,020,000 

9,792,000 

44,066,000 

4.600,000 

n,2u9,60O 

18,200,000 

82,603,200 

12,276,000 

24,398,000 

2,124,000 

23,928,000 

19,474,000 

16,875,200 

68,396,000 

82,99-^,000 

37,422,700 

10,118,400 

46,922,100 

108,643,700 

31,247,700 

138,262,000 

226,982,700 

36,900,000 

17,106,900 

175,256,400 

"93,062,400 

81,663,400 

54,222,000 

8,467,850 

166,500 

2,670,000 


54,600 
66,600 
55,500 
35,000 
8,400 
75,000 

695,000 

27i,000 
1,259,000 

180,000 

477,000 
1,040,000 
1,662,000 
1,380,0(10 
2,218,000 

236,000 
1,994,000 
1,498,000 

848,000 
2,846,000 

958,000 
1,939,000 

372,000 
2,023,000 
8,113,000 

835,500 
4,216,000 
8,337,000 

984,000 

449,000 
4,686,000 
3,552,000 
2,406,000 
1,291,000 

100,600 
6,000 

89,000 


- $1,417,000 

1,346,514 

1,319,790 

781,200 

142,464 

1,376,400 

12,510,000 
4,406,400 

21,151,300 
1,756,000 
6,044,275 
7,826,000 

10,171,440 
6,639,040 

14.882,780 
1,550,520 

14,117,620 

12,463,360 


Hew Hampshire 


Massachusetts 

Rhode Island 

Connecticut 


IMewYork 


New Jersey" 


Pennsylvania 


Marvland 


Virginia 

North Carolina 

South Carol na 

Georgia 


Florida 

Alabama 




10,126,180 
26,694,340 


Texas 




11,036,160 


Tennessee 


15,343,307 


West Virginia 

Kentucky 

Ohio 


4,249,728 
18,368,840 
3.5,852,421 


Michigan 


11,874,126 
37,328,040 


Illinois 


56,483,175 




10,701,000 


Minnesota 


4,961,001 


Iowa 

Missouri 


5:8,041,024 
24,195,224 


Kansas 


16,497,046 


Nebraska, 


8,675,620 


California 


2,080,360 




^1M;i80 


Nevada, Colorado, 
and the Territories 


1,608,000 


Total 


1,888,218,750 


61,685,000 


44',153,405 
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corn sugar will not become a profitable indus- 
try in the TJnited States, notwftlistanding the 
assertions of enthusiasts. It will not supersede 
the true sugar cane in the gulf States, nor 
sorghum further north. Nevertheless, it is possi- 
ble, that some early varieties, rich in saccharine, 
may be available in prolonging the season of 
sugar making in the North, by working corn 
before sorghum is ready for the mill. 

MAIZE. (See Corn, in Supplement; also other 
Cereal Grains.) 

MALARIA. The poisonous exhalations of 
stagnant marshes and low new lands. It is most 
active at nightfall and during night. 

MALE FL0WE2S. Such as have stamens 
only, and no ovary or swelling under the petals. 

MALIC ACID. The sour principle of apples, 
oranges, and numerous fruits; when pure, it is 
intensely sour and crystalline. 

MALIGNANT. Rapidly fatal, poisonous. 

MALIGNANT ANTHRAX. (See Blain.) 

MALIGNANT PUSTULE. (See Murrain.) 

MALLEABILITY. The property of being 
extended by hammering, as in the case of gold, 
copper, silver, platina, iron, etc. 

MALLENDERS. This is a skin disease 
attacking horses above the feet, usually back of 
the knee in tlje hollow of the joint. If it occur 
in the hollow of the joint below the hock it is 
called Sallenders. Technically it is psoriasis 
of the carpus and tarsus, generally beginning 
with a moist tetter often difficult to cure. If 
attended with indigestion and constipation, these 
must be attended to. The animal should also 
iave light, digestible food, and have an ounce of 
Fowler's solution of arsenic once a day in the 
drink. Touch the sore spots lightly with a 
stick of nitrate of silver, first thoroughly wash- 
ing with castile soap suds, and drying ; then cover 
with pure wood tar. If it do not heal kindly, 
cleanse thoroughly and use the following oint- 
ment: One drachm powdered camphor, one 
half drachm acetate of lead, and one ounce 
mercurial ointment. 

MALLOW. Malvacem. The mallow family 
includes Althea {A. officinalis) being the well 
known and useful marsh mallow, and the com- 
mon hollyhock of the garden. The mallow 
iMakia), an introduced weed; Sida, (8. spinosa) 
being an introduced weed from India, and quite 
common in the South ; Abutilon, containing some 
handsome flowering plants, and the well known 
A. a/mcennm, Indian mallow or velvet leaf of the 
West, a noxious weed in many places; Abelmos- 
•chus, of which okra (.4. esculentvs), produces the 
pods so much in repute South and West as an 
ingredient in gumbo, and other stews, requiring 
mucilage; Hibiscus, or rose mallow, to which the 
shrubby althea or Rose of Sharon, and other ele- 
gant flowering plants belong. The family also 
contains Gossypium, G. herl>aceum,hemg the well 
known cotton of commerce. Cotton and okra 
are treated of under their separate names. The 
others may be regarded as weeds, with the 
«xception of marsh mallow, which is a most 
valuable demulcent. The Indian mallow yields 
•a most elegant fiber, and near Springfield, 111., 
its manufacture was at one time actually carried 
on, but did not prove lucrative, and it was aban- 
doned. The quality of the fiber was superior to 
hemp, being as strong as manilla, taking colors 
well, the fiber being valuable as warp for carpets, 
rugs, and other fabrics requiring color. 



MALT. Barley which has been prepared or 
malted, by which sprouting is induced, and the 
grain becomes much sweeter. 

MALUS. The generic name of the apple. 

MALVACEJE. A natural order of mucila- 
ginous, exogenous plants, with polypetalous 
flowers and monadelphous stamens. The species 
are herbs, bushes, or trees, and are found all over 
the temperate and tropical parts of the world, 
especially the latter. Their flowers are in many 
cases large and handsome; but the order is 
chiefly interesting from the Qossypinm, or true 
cotton plant, forming a part of it. Another 
species is the marsh mallow. Some yield a fiber 
fit for manufacture into cordage. 

MAMMALIA. The study of animated nature 
with reference to agricultural economy is cer- 
tainly of importance to the farmer, for thus he 
learns of those beneficial or noxious. The fol- 
lowing will give the principal points relating to 
the subject, originally written by Mr. E. A. 
Samuels, of Massachusetts; and from which this 
is condensed. , Taking our terrestrial animated 
nature, or fauna, and analyzing it we find it to 
consist of four great classes — mammals, birds, 
reptiles, and insects. The characteristics of each 
of these classes, are, of course, familiar to all; 
they may be described briefly as follows: Mam- 
mals are warm-blooded vertebrate animals that 
suckle their young. They are viviparous — 
that is, they bring forth their young alive. 
Birds are warm-blooded vertebrate animals 
clothed with feathers; they are invariably 
oviparous — that is, the young are hatched 
from eggs by the action of heat imparted from 
tlie body of the parent bird. Reptiles are cold- 
blooded vertebrate animals; they are oviparous, 
the young being hatched by the heat of the sun. 
Insects are those articulate animals which 
undergo changes, called metamorphoses, before 
the perfect animal is formed; these changes are 
three in number after the eggs are laid ; first, the 
caterpillar stage; second, the pupa stage; and 
after these the imago or perfect insect stage. 
The study of the first class is called mammalogy; 
that of the second, ornithology; the third, her- 
petology; and that of insects entomology. The 
stuay of entomology is undoubtedly of the great- 
est 'mportance to the agriculturist, but the 
present paper will not treat of it otherwise than 
in a general description of the characteristics of 
the different orders, and incidentally in the enu- 
meration of destructive species which furnish 
food for some of the mammals and birds. Her- 
petology is of but little importance to the far- 
mer, as we have but few species of reptiles, 
most of which are, however, beneficial. Begin- 
liing with the great class mammalia, we find it 
divided by naturalists into different classes called 
orders, each of which is distinguished by peculi- 
arities in structure, habits, and food. Those 
orders indigenous to this country among the ter- 
restrial mammalia of importance to the agricul- 
turist, either as beneficial or injurious, are: 
Cheiroptera, the bats; Insectivora, the insect 
devouring animals; Carnivora, the flesh devour- 
ing animals; Rodentia gnawing animals; 
Marsupialia, pouched animals; and Rumin- 
antia, animals which chew the cud. Of 
these animals the Cheiroptera, Ineectivora, 
and Carnivora are beneficial; the Rodentia 
are generally injurious; and the Rnminantia 
are valuable only as food, and are, to a slight 
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extent, injurious in the wild state. In the order 
Cheiroptera are included those animals known 

as the bats; there are several species in the United 
States, all of which can be properly included in 

the family Vespertilionidce, the characteristics of 
which are an excessive prolongation of the fin- 
gers of the anterior extremities, which are 
connected together, and with the posterior 
extremities, which are connected with the 
tail by .a thin, semi-transparent, generally naked 
membrane, which enables them to fly. Their 
food, which they almost always capture in the 
night, as the habits of the animals are strictly 
nocturnal, consists entirely of insects, chiefly 
nocturnal lepidoptera, which they seize while on 
the wing. The number of these noxious insects 
which they destroy is immense; and this fact, 
together with their harmless dispositions and 
habits, establishes them as valuable friends to 
the farmer, who should encourage them to take 
up their abode on his premises, and protect them 
as much as possible. At the approach of cold 
weather, the bats seek convenient quarters in 
caves, hollow trees, and buildings, where they 
remain torpid until spring, suspended by the 
sharp hooked claws of their feet. Of the large 

•and important order, Insectivora, we have many 
representatives included in the two families, 
Sancidm, (shrews), and TaipidcB, (moles). The 
shrews may readily be distinguished by their 
mouse-like form, long and pointed head, dimin- 
utive eyes, and attenuated muzzle, prolonged 
into a movable snput. In the true or typical 
shrews included in the genus 8orex, the body is 
rather slender, nearly cylindrical, and covered 
with a soft glossy fur; the ears are large, but 
nearly concealed by the fur of the head, the eyes 
are minute, but visible; and the snout is elonga- 
ted, flexible and sensitive; the tail is variable in 
length, but generally is long; series of glands are 
placed along the flanks which secrete a fluid of 
disagreeable odor, in consequence of which they 
are seldom destroyed and eaten by the Oarnivora. 
The animals of this family are small, some 
of them the most diminutive of mammals. 
Their habitp are generally nocturnal, and none of 
the species hybernate, I believe, as individuals 
are often seen in winter busily engaged in 
searching for insects in their various forms, in 
and beneath piles of stones and rubbish. The 
shrews inhabit the woods, fields, and gardens, 
and being possessed of voracious appetites they 
are continually active in destroying numerous 
noxious insects, of which their food almost 
entirely consists; consequently they are all emi- 
nently beneficial to agriculture, and are certainly 
worthy the protection of the farmer. There are 
also in this country besides the genus Sorex or true 
shrew included in the Soricidm, other genera, of 
which Blarina is the most important. In this 
genus are placed the mole-shrews or short-tailed 
shrews. These may be recognized by their stout 
body, short tall, and the other features of the 
genus Sorex. The family Talpidm (or moles) is rep- 
resented in this country by several species, in all 
of which the body is short and strong, the snout 
flexible and very sensitive, and the head is long 
and tapering. The external ear is wanting, and 
the eye is so small as to be hardly visible, or is 
completely covered with the skin of the head. 
The limbs are short and strong, (the forward ones 
which are provided with strong claws for dig- 
ging,) exceedingly so. These peculiarities of 



form are all adapted to the subterranean habit® 
of these animals. Their food consists of insect* 
and worms; these, which they destroy .in great 
quantities, are all, or nearly so, captured beneath, 
the surface of the ground. They are almost 
constantly employed in searching for food in 
consequence of their voracious appetites, andi 
their labors are valuable in destroying these in- 
sects. In reviewing the habits of the different 
animals that subsist entirely upon insects, we find 
them to be generally nocturnal in character. 
This seems to be a wise provision of nature, 
whereby the birds (generally diurnal in habit^' 
which destroy great numbers of insects, and even, 
in a great many species, subsist entirely upon 
them, are continually assisted in keeping reduced 
this formidable and destructive element. An- 
other interesting and valuable fact is, that these 
animals to make their work the more sure, hunt in 
different circles: The VesperUliorvidm destroying 
great numbers of insects in the air; the SoricidcB^ 
on the surface of the earth, and the Talpidm 
beneath the surface. In studying these beauti- 
ful laws, so nicely calculated for so desirable an 
end, we admire and wonder. Appreciating them, 
and noting their efficacy, we learn to respect 
and even love the instruments by which they are 
executed. The Carnivora, a great order, generallj' 
diffused over the entire globe, is represented in 
this country by the following families: Felidm, 
(the cats;) Canidm, (the dogs;) Viveridm, (the 
civet cats;) Mustelidw, (the weasels, skunks, etc. ;) 
and Vrsida, (bears.) The external characteristica 
of the FelidcE are — a rounded head, lights elastic, 
muscular body, strong limbs and sharp retractile 
claws on all the toes, which are five in number 
on the anterior feet, and four on the posterior. 
In this family are included our panthers, lynxes, 
and wildcats. The habits of these animals are' 
both nocturnal and diurnal, but generally the 
former. In capturing their prey they always 
spring suddenly upon it from some concealed 
station, and if they fail in their first attack they 
seldom repeat it. By nature they are cowardly 
and cruel ; they are gifted with acute senses of 
sight and hearing; they are only beneficial in 
destroying many of the injurious herbivorous 
mammals; and it is a doubt whether or not the 
damage they inflict by destroying great numbers 
of beneficial birds and valuable ruminants, does 
not more than balance the little good they do. 
At any rate the hatred all farmers have for them 
is so great that they lose no opportunity to de- 
stroy them, and, probably, this one of their prej- 
udices is founded on reason. In the family Can-, 
ida, are included our wolves and foxes ; the same 
remarks will apply to them as to the cats re- 
garding their usefulness. The family Viveridm 
has no importance to our agriculturists. The 
family Mustelidm, in which are placed our mar- 
tins, weasels, otters, badgers, and skimks, is 
the most important of the Carnivora to agricul- 
ture. Its characteristics are based principally on 
peculiarities of the teeth, of which these animals 
have six incisors in each jaw; two canines; six 
or eight pre-molars; two molars in the upper, 
and two or four in the lower jaw. Their bodies 
are generally long and slender; legs short; feet, 
five-toed, provided with long sharp claws; the 
tail is generally long, and' sometimes bushy, as 
with the skunks. These animals generally have 
glands at the root of the tail which secrete a 
liquid of offensive odor. With the skunks thia 
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secretion is used as a weapon of defense ; its of- 
fensive odor exceeds anytliing in nature. Tlie 
weasels and skunks are tlie most important mem- 
bers of this family; they are continually active 
in destroying the mice and rats; the form of the 
■weasels being peculiarly adapted to following 
them to their most secret haunts. Insects also form 
no inconsiderable portion of the food of skunks 
and weasels. Birds and their eggs, and young, 
are often destroyed by them, but not to an ex- 
tent at all balancing the benefit they do; nor is 
the injury caused by an occasional raid into the 
poilltry-yard at all comparable to the immense 
benefit we receive from their unceasing nightly 
labors in the destruction of rats, mice, and insects. 
The otters and badgers are of no importance to 
agriculture. The Urmd<s, in which are inclu- 
ded our raccoons and bears, are omnivorous in 
nature, although they are placed by the natural- 
ists in the Carnivora. In consequence of thier 
depredations in the cornfields and sheepf olds they 
are in ill favor with the farmers, who improve 
every opportunity to destroy them. But little 
can be said of their benefit to agriculture. In 
closing the order Carnivora it would be proper 
to say that these animals are slow to multiply. If 
this were not the case, they would, in consequence 
of their voracity, exterminate the other animals 
on which thsey subsist, (and which are also valu- 
able as food for man,) and thus defeat the object 
for which they were created. A knowledge of 
the characteristics and habits of the animals of 
the order Rodentia is of great importance to the 
agriculturist, from the fact that these animals 
constitute one of the most destructive elements 
with which he has to contend. To properly un- 
derstand these characteristics, it will be neces- 
sary to enter into a more careful and less gen- 
eral examination of the animals, and trust less 
to external peculiarities than we have thus far 
done; and we will, as far as possible, simplify 
these examinations, that they may be brought 
within the comprehension of all who have not 
already made the subject a study. The animals 
of this order are all of small size, the beaver and 
marmots being among the largest. The species 
are all very prolific and numerous, and all are 
destructive, some exceedingly so. The promi- 
nent characteristics of these animals is the pecul- 
iar formation of the teeth. These are, of two 
kinds, incisors and molars ; the canines are want- 
ing; the incisors are generally two in number 
in each jaw; they are large and powerful, and 
provided with sharp, cutting, chisel-shaped edges 
adapted to gnawing. The constant severe action 
to which they are subjected would in time destroy 
them were they not continually growing, or being 
replaced by a pulpy secretion at their bases. The 
molars vary in number from twelve in the upper 
and ten in the lower, to but two in each jaw; 
these, like the incisors, are composed of two sub- 
stances; an external layer of hard enamel, and a 
softer material in the interior; their surfaces are 
irregular or tuberculated, adapted for grinding 
vegetable substances. These teeth are replaced 
in the same manner as the incisors. The forms 
and habits of the animals in this order are of 
a great variety. They will be discussed in the 
descriptions of the difEerent families, of which 
we have in this country five. They constitute 
each a natural group, with generally familiar 
representatives. They are called the SeiuridcB, 
(the squirrels), SaccomyidoB, (the pouched rats and 



gophers); Muridoe, (rats and mice); Hystrieida, 
(porcupines); and LeporuUe, (rabbits and hares). 
The detailed peculiarities of these families can 
not be, in the present paper, discussed at great 
length, but those most prominent will be men- 
tioned sutficiently to have them understood. The 
Sduridm of the United States are included in the 
two natural divisions or subfamilies Sciurnim, 
(squirrels and woodchucks); and Castorina, 
(beavers). The subfamily Seiurinm, in which ar& 
placed the squirrels, both ground and arboreal, 
the woodchucks and spermophiles is very num- 
erous in this country, and the members of it are 
generally injurious, from the fact that the great 
bulk of their food, of which they generally secure 
large quantities for their winter subsistence, con- 
sists principally of the various seeds, nuts, and 
grains which are valuable a,s a means of subsist- 
ence to man and the domestic animals. These 
animals also consume great quantities of cultiv- 
ated fruits, and even vegetables, to an extent, in. 
some districts, involving to the farmer consider- 
able pecuniary loss. Woodchucks, especially, 
are very mischievous, not only in what they eat, 
but to the crops of clover, grass, and grains, 
which are destroyed by numerous trails or paths- 
leading from their burrows. This family is of 
small value, either for food or for their fur. The 
CastorincB, or beavers, are of no great importance, 
economically speaking, to agriculture. They are- 
valuable for their fur, which always commands 
a ready sale at a high price. These animals are 
r£^pidly becoming extinct, and are only found in 
the wildest and most retired districts of the 
country. In the family Sotccoinyidm are included 
all the gophers and pouched rats. They may 
be readily distinguished by their large cheek 
pouches. These animals, are all eminently injur- 
ious. They burrow in the earth in grain fielda 
and grass lands, and often do considerable mis- 
chief by visiting the gardens, orchards and nur- 
series, where they eat the roots of the plants and 
gnaw the bark from the trees. In this manner 
large numbers of fruit trees are destroyed yearly. 
The cheek pouches are used in conveying food ta 
their burrows. This food consists of roots, grains, 
grasses, seeds, fruits and nuts. Of these they 
devour great quantities. Various methods have 
been devised for their destruction, the most suc- 
cessful being by poison. Great numbers are- 
destroyed by the carnivorous animals and birds, 
and were it not for these they would, in conse- 
quence of their numbers and rapid increase, be a. 
serious pest. These are, however, not found in 
New England. The great family Muridce is, 
economically speaking, the most important in 
our indigenous Bodentia. In it are included the- 
rats and mice, all of which are injurious, in 
some genera, seriously so. These animals have- 
characteristics in common, but they naturally 
fall into several groups, which possess peculiari- 
ties sufBciently marked to rank them as sub- 
families. They are called the DipodiiuB, (jump- 
ing mice) ; Murince., (rats and mice proper) ; and 
Armcolinm, (short-tailed field mice). In the sub- 
family Bipodinm we have but one genus, (Jaculus), 
in this country. These animals are readily dis-' 
tinguished from the field mice by their very long 
posterior limbs and tail, and their progression by 
long leaps. This genus is not a large one, and 
consists in this country of but one or two species. 
They are not abundant in any districts, and can 
hardly, from their retiring habits, and the nature 
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•of their food, which consists largely of the seeds 
of wild plants, be called greatly injurious; Their 
number will probably be kept reduced by the 
Carniwra and reptiles. The subfamily Murium 
is largely and widely, distributed. It is charac- 
terized by a robust body, moderately short limbs, 
strong and fully developed clavicle, and the 
tibia and fibula are united below. The anterior 
feet are four-toed, with a wart-like tubercle sup- 
plying the place of a thumb ; the posterior feet 
are five-toed; the tail is generally long, and cov- 
•ered more or less thickly with scales, which are 
arrayed in whorls, and between which spring 
scanty hairs which partially conceal them. In 
this subfamily are included our common rat, 
Mus decumanus, (Pallas); black rat, M. rattus, 
•(Linn.); common mouse, M.-Musculus, (Linn.); 
the field mice, {Edthrodon); the white-footed mice 
j(Eesperomya); the bush rats, {Neoimnia); and the 
cotton rats, (Sigmadon). These animals are all 
injurious generally in the highest degree. In 
tjie fields and gardens, in the grain houses and 
hay ricks, their depredations are innumerable, 
and the farmer has to pay for their support a 
large share of his produce. These species are all 
prohfic and numerous, and their rapidly increas- 
ing numbers are already a serious evil. They 
rshould be destroyed at every opportunity. The 
farmer will find that he will have able and will- 
ing assistance in their destruction in one or two 
small terriers if he keeps them about his premises. 
They are as natural enemies to the rat tribe as 
the cats are, and as constantly and successfully 
on the alert for them. In conclusion, we can 
say that, with the exception of the ArmeoUnce, to 
be treated of next, they are the most injurious of 
all mammals. The animals included in the sub- 
family ArvieolincB are certainly the most injurious 
•of all farm pests, excepting the insects. They 
are divided into three genera, Armoola, (field 
mice); Mber, (muskrats); and Myodes, (Lem- 
' mings). Of these, the last mentioned are not of 
much consequence agriculturally. Muskrats are 
very mischievous among crops which lie near 
their haunts. They ought to be exterminated by 
every means in the farmer's power, on account 
of the immense and unceasing injury in cutting 
through dams and embankments, breaking the 
banks of ditches, and burrowing in, through, 
-and across drains, opened and covered. It is the 
animals in the genus Anicola that constitute one 
of the greatest of farm nuisances. They are 
•characterized, and may be readily distinguished, 
by a rat-like, but rather stout, form; short ears, 
nearly concealed in the fur; large head and short 
tail. They are known in different sections by 
the names, field mice, short-tailed field mice, 
bullhead mice and bear mice. These animals 
are numerous, in some districts extremely so, 
and prolific to an alarming degree, and exceed- 
ingly voracious. In summer they live in the cul- 
•tivated fields and meadows. In this season they 
eat the different grains by cutting down the stalks 
to get at the ears. They also eat the roots and 
seeds of the different grasses and clover, and 
■devour carrots, turnips, and other vegetables. 
In the barns and hay ricks they spoil the hay by 
•cutting it into fragments and filling it with their 
peculiar odor, thus rendering it unacceptable to 
the cattle. The late lamented Robert Kennicott, 
who obtained a rich fund of knowledge of the 
habits of these animals, wrote a valuable report 
on them, in which he says : Few if any escape 



their depredations, though the full amount of 
damage done by them is but little known, and 
they are ugaally thought unworthy of consid- 
eration. Such farmers as cut their corn and 
leave it standing in shocks for some time in the 
field, .usually done in the West, will find upon 
examination that in many, if not in every one 
of the shocks, there may be found one or more 
pair of meadow mice, which have dug for them- 
selves burrows in the ground beneath, and have 
often carried thither a store of corn; while in 
these, or ensconced in the protecting cornstalks 
above, they have built themselves a nest, in which 
they can lead a very comfortable sort of life, 
regaling themselves when hungry upon the com. 
Now, a pair of mice will not, it is true, eat 
enough corn to alarm a farmer for the safety of 
his crop; but let any one examine a large field 
of corn thus cut and left standing on the ground 
a month or two where these mice abound, and 
carefully estimate the average amount of corn 
destroyed in each shock, observing that which 
has' been buried in the burrow, and then multi- 
ply that by the number of shocks inhabited by 
tliese pests, and it will be often found that they 
have consumed or destroyed a large amount. In 
meadows they do much injury by devouring the 
roots and stems of timothy, clover, and other 
plants used for hay. In a nursery, whei^e apple 
seeds were planted in autumn, I have observed 
that, during fall and spring, so many of the 
seeds were' dug up by these mice as to leave long 
gaps in the rows of seedlings, the empty shells 
of the seeds being found lying about the' rows 
from whicli they had been taken. They con- 
gregate in stacks of hay and grain, sometimes in 
exceedingly great numbers, destroying all the 
lower parts by cutting galleries through them in 
every direction. The greatest mischief done by 
meadow mice is the gnawing of bark from fruit 
trees. The complaints are constant and gi-iev- 
ouB, throughout the Northern States, of the 
destruction of orchard and nursery trees by the 
various species of wrmcolas. . The entire damage 
done by them in this way may be estimated, 
perhaps, at millions of dollars. If any think 
this too large an estimate, let them inquire, even 
in a small neighborhood, where much attention 
is paid to fruit-growing, and it will be found 
that, wherever they abound, the injuries com- 
mitted by these pests are frequently among the 
most serious difficulties encountered by the 
pomologist. This is especially the case at the 
West, where no care is taken to protect tlie trees 
against them, careless orchardists allowing grass 
to grow about the roots of their fruit trees, and 
thus kindly furnishing the ariiicola with excel- 
lent nesting places in winter, and rendering the 
trees doubly liable to be girdled. Thousands 
of fruit trees, as well as evergreens and other 
ornamental trees and shrubs, are at times thus 
killed in a nursery in one winter. The mice are 
most mischievous in winters of deep snow. It 
is usually thought that they only gnaw bark 
when no other food is to be obtained; but it is 
more probable that tliis is palatable to them at all 
times. Confined specimens, while abundantly 
supplied with food of all kinds, ate the bark 
from twigs placed in their cage. One reason 
why fruit trees are most girdled in times of deep 
snow is, that the meadow mice can then best 
move about at a distance from their burrows, 
being protected by the snow, under which they 
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construct numerous pathways, and are thus ena- 
bled to travel comfortably in search of food, 
always to be obtained in abundance where there 
is any kind of perennial grass or the seeds of 
annual plants. Aided by the snow, too, they 
climb up at the sides of the trees to gnaw the 
bark at a considerable height from the ground. 
Kabbits are often accused of gnawing the bark 
from trees, when the mischief has really been 
done by meadow mice. If the Aroicolinai had 
not numerous enemies they would soon become 
unbearably numerous, for they are all very pro- 
lific, rearing several litters of from five to seven 
in each, yearly. They are destroyed by all the 
carnivora and rapacious birds. Indeed, some 
species subsist almost entirely upon them. The 
animals most efficiently active against them are 
the MusUlidm and some of the large snakes. 
These, if protected by the farmer, and they 
should be, would do much to keep these pests 
reduced in numbers. They can readily enter 
the burrows of the mice, and, possessing vora- 
cious appetites, destroy great numbers. But the 
farmer, the moment he sees a snake, no matter 
if it is perfectly harmless, (and but few are veno- 
mous,) kills it, thus destroying one of his greatest 
benefactors, living as it does on insects princi- 
pally, but often catching these mice. Domestic 
cats are also extremely fond of them, and destroy 
great numbers. In spite of all this destruction 
AnkoUncB are still abundant. Many farmers 
kill small birds of prey with a zeal that would be 
highly commendable if exhibited in a better 
cause, while the man is rarely found who does 
not kill the harmless mouse and insect-eating 
snakes, with as much eagerness as he would 
destroy the really objectionable rattlesnake, 
which is the only venomous reptile on the 
prairie region of the Western States. Let 
one of our prairie farmers, who regards these 
pests as inoffensive little mice that only steal a 
few kernels of corn, investigate their habits 
carefully for. a year, and he will be very apt to 
conclude that meadow mice are a kind of farm 
stock that are hardy and excellent breeders, but 
rather expensive to keep. It may be, he will 
think it best to forbid killing, too, on his farm 
the prairie hawks, owls, and shrikes, as well as 
harmless snakes. Before dismissing the destruc- 
tive family Muridce, it will be proper perhaps 
to mention some of the methods that have been 
adopted on the farm for their destruction, or to 
prevent their ravages. Numerous traps have 
been devised, some of them ingenious and effec- 
tive. Of these, the best we have seen — one for 
barns and granaries, and another for the fields 
— are as follows: Place a barrel half full of 
water beneath a trap-door in the floor of build- 
ings infested with these animals, so that the top 
of the barrel will be just on a level with the 
floor; around this scatter grain or meal at night, 
and by morning numbers will have fallen in and 
been drowned. In the fields and nurseries 
where they abound, a trap made on the favorite 
Scotch plan is very effective. Dig in the earth, 
at the beginning oi cold weather, short trenches 
four feet wide at the bottom, and three feet wide 
at the top, and about four feet deep ; the ends 
inclined at the same angle as the sides. The 
earth walls of these trenches, after becoming 
frozen, are impassable to mice that have fallen 
in, as they will in great numbers. It is stated 
by a Scotch gardener, that he has kiUed upwards 



of nine thousand in one winter in this manner. 
Different poisonous preparations have been 
used with effect on these vermin. The follow- 
ing are among tlie best: Two ounces of car- 
bonate of barytes mixed with one pound of suet 
or tallow; place portions of this within their- 
holes and about their haunts. It is greedily 
eaten, produces great thirst, and death ensues- 
after drinking. This is a very effective poison, 
as it is both tasteless and odorless. Mix one 
ounce of finely powdered arsenic and one ounce 
of lard with meal into a stiff dough ; put it about 
the haunts of the rats ; they will eat it greedily, 
and it makes them so thirsty that they will die 
near the water, of which they drink until they 
burst. Other effective poisons are composed 
as follows : Make a paste of one ounce of fiour, 
one-half gill of water, one drachm of phos- 
phorus ; or, two ounces of lard, half a drachm 
of phosphorus, and one ounce of flour; or, one 
ounce of flour, two ounces of powdered cheese- 
crumbs, and one-half a drachm of phosphorus ; 
add to each of these mixtures, if convenient of 
access, a few drops of oil of rhodium; mix into 
a paste or pills, and scatter about the fields and 
nurseries; or, two ounces of finely powdered 
arsenic, two ounces of lard, ten drops of oil of 
rhodium, mixed with fiour or meal into a thick 
dough, and pills of it scattered about the 
orchards and nurseries. In the family Hystri- 
cidoB, are comprehended the porcupines, etc. Of 
these we have but two species included in the 
genus Erethi«on; thfey are the white-haired or 
Canada porcupine, E. dorsatus, (Cuv.,) and the 
yellow-haired porcupine, E. epkcanthus, (Brandt.). 
These animals are not numerous or trouble- 
some; they are injurious only in destroying 
trees, of which they eat the bark and leaves. 
Sometimes these trees are fo\ind stripped almost 
entirely of bark, and it is said that a single por- 
cupine will thus denude a hundred trees in a 
season. They also eat fruits and vegetables, but 
not to any great extent. In the family Leporidm" 
are included our rabbits and hares. Their char- 
acteristics are : long and erect ears ; large and! 
prominent eyes; four incisors in the upper, and 
two in the lower iaw ; the two middle ones in the 
upper jaw much the largest; posterior limbs- 
long and strong, adapted to leaping; anterior 
feet five-toed; posterior feet four- toed; taU short 
or wanting. Some of the animals in this fam- 
ily are injurious in gardens and nurseries to an 
extent hardly appreciated. I have known acres, 
of peas to be destroyed in a few weeks wheit 
situated near small swampy woods, in which 
these animals for the most part reside. Frjiit- 
trees are often injured by them, sometimes 
seriously, by their eating the bark in winter 
from the trunk; cabbage fields are also visited in 
the summer, and great damage dope. Fields of 
clover, of which they are fond, are trampled and 
cut up, if they are near woods, to an extent only 
known by the enraged fanner. I have seea 
many of these fields with well-beaten paths run- 
ning in all directions made by the rabbits and 
woodchucks. The Leporidm are very prolific j 
were they not they would soon be exterminated, 
for they furnish food for man, and are destroyed. 
. in great numbers by the carnivorous animals, 
(especially lynxes, weasels, and foxes,) rapacious 
birds, and reptiles. The animals of the order 
Euminantia have peculiarities that constitute thi& 
Bl very natural group. They have in all the 
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families the following common characteristics: 
No incisors in the upper jaw, their place being 
supplied by a calloused gum ; eight incisors in the 
lower jaw; generally twelve molars in each jaw; 
feet bifurcate. These animals, as their name 
Indicates, chew the cud ; that is, they masticate 
their food a second time. The manner in which 
this is done is as follows^ Their stomach is com- 
PQund, being composed of four different com- 
partments. The food, which is always vegetable 
in nature, is but little chewed when passed into 
the first or largest compartment called the paunch. 
From this it passes into the second compartment, 
from which it returns to the mouth where it is 
completely masticated, and theii passed to the 
third stomach, from that to the fourth, and 
thence to the intestines. In this order are found 
two of our most valuable domestic animals — 
iorned cattle and sheep. These animals, in their 
order indigenous to this country, are included in 
but two fainilies; Oei-vidcB in which are placed 
our moose, elk, and deer, and Cavicoi-nia which 
includes the goats and bison. The Cervidm are 
distinguished by solid deciduous horns; the Cavi- 
eornia, by permanent hollow horns. These 
animals are all valuable for food, and for their 
hides, of which different kinds of leather are 
made. They are generally wild and retiring in 
their habits, seldom approaching human habita- 
tions. The deer in some districts are injurious 
by visiting corn and grain fields, which they eat 
and destroy, sometimes to a considerable amount. 
They also injure young fruit trees in nurseries by 
biting off the twigs and gnawing the bark. The 
thoroughness with which they have been hunted 
'has driven them into the most retired and thinly 
settled districts, and the time is not far distant 
when they will be extinct in all but the unsettled 
territories of the continent. In the curious order, 
Marsupiata, are included those animals, the 
young of which are brought forth prematurely, 
and received, in most instances, into a peculiar 
pouch situated on the lower part of the abdomen 
of the female. This order is represented in this 
country by the opossums, which are confined to 
the Southern, Western-, and Middle States. The 
follovring account of the common American 
opossum as given by Goodrich, will suflBce: It 
has a pointed head, wide gape, numerous sharp 
teeth, a rough tongue, ears large and naked, 
small eyes, the tail long, tapering, flexible and 
prehensile ; the toes are armed with sharp, strong, 
curved claws. Its size is nearly that of a cat, but 
theforrii is low and squat; the color is a grayish- 
white; the face near the snout pure white; the 
ears black. In its habits it is mostly nocturnal 
and arboreal, feeding alike upon insects, eggs, 
small birds, and fruit. It sometimes invades the 
barn-yards and destroys the poultry, it is said, for 
their blood. It is a good deal hunted, and mani- 
fests much dexterity in escaping by creeping 
away amid the grass, and sometimes pretending 
to be dead. In defending itself it bites severely. 
It is sluggish in its movements, and will some- 
times lie on its back for hours. It often sus- 
pends itself from t|he branch of a tree by its tail. 
It is very prolific, producing from six to fifteen 
at a birth. The young at this period are well- 
formed, and weigh from three to four grains 
each. As soon as produced they are shoved into 
the pouch by the mother with her snout, and 
pushed near the nipples, which they find and 
grasp by instinct. Their growth is very rapid ; 



at a week old they weigh thirty grains. They 
remain in the pouch attached to the nipples till 
they are able to move about. In winter, if the 
climate is cold, they become sluggish, but not 
torpid like the woodchucks. 

MAMMARY. Relating to the breast. 

MAMMILLARY. In minerals, covered with 
rounded knobs like small teats. 

MAMMITIS. (See Garget.) 

MANDIBLE, MANDIBULA. In zoology, 
this term is applied to the lower jaw of mammals, 
and to both jaws of birds (except by lUiger, who 
restricts its application to the lower jaw in this 
class also. )» In insects, it is applied to the upper 
or anterior pair of jaws. 

MANDIBDLATES, MANDIBULATA. The 
name of a section of insects, including all those 
which preserve their organs of mastication in 
their last or perfect state. 

MANDREL. A revolving shank to which 
turners affix their work in the lathe. 

MANEGE. The management of horses. 

MANGANESE. A black mineral. Peroxide 
of manganese. The metal is gray, brittle, and 
hard. The protoxide of manganese forms numer- 
ous salts some of which are occasionally present 
in the ashes of plants. 

MANGE. The cause of mange is the presence 
of a minute insect which live on, or burrows 
under the skin, various animals having their 
peculiar parasites. First wash the parts well 
with soap and water to break up and remove 
crusts or scabs; dry, and apply the following for 
the horse. Two pounds flowers of sulphur, and 
one pound quicklime, boiled with two gallons 
of water, stirring until the ingredients are fully 
combined. Bathe with this several times a day. 
Or, take two ounces each of tobacco and white 
hellebore; boil in three pints of water, strain, 
and when cold, add a "pint of fresh lime water. 
Bathe with as heretofore directed. Scab, mange 
or itch in sheep, are caused by three different 
parasites. It is not prevalent in the United 
States. When sheep are found affected, make 
the following dip : One pound each of tobacco 
leaves and of sulphur, to each five gallons of 
water. Boil the tobacco in water until the 
strength is exhausted, and add the sulphur. 
Dip the sheep in this solution as hot as they can 
bear it, holding them in about four minutes, and 
occasionally thrusting the head under, being 
careful that it does not enter the nose and mouth. 
Repeat in a week if necessary. For mange in 
swine, scrub well with soft soap and warm 
water, and then after drying, rub with the 
following mixture: One pint of train oil and 
two drachms each of oil of tar, and oil of tur- 
pentine. To this add one drachm of petroleum, 
and mix with flowers of sulphur enough to make 
a thick paste. Rub on well and let it remain 
for three or four days, then wash off with strong 
suds of soft soap, cliange the bedding, and wash 
the floors and sides of the pen witli soap suds in 
which has been dissolved a little carbolic acid, 
also give in the feed every day for ten days, one- 
half ounce flowers of sulphur and one drachm 
nitrate or potash. 

MANGEL WURZEL. A variety of beet, 
producing heavy and sure crops in the West, 
where the turnip can not be successfully grown, 
and valuable as producing a succulent food 
adapted to the winter feeding of cattle and 
sheep. The yield may be stated at from fifteen 
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to fifty tons per acre, according to richness of 
the soil and cultivation. On good corn land, 
sown In rows thirty inches apart, twenty-five tons 
per acre may easily be raised, costing for labor, 
including harvesting and pitting, not more than 
two dollars per ton. In the cultivation of any 
root crop, the soil should be brought into the 
finest possible tilth. If manure is used, plow it 
in deeply in the fall. In the spring, plow lightly 
■when the soil is dry. Sow about four pounds 
per acre, and at the first weeding thin the plants 
to a distance of about six inches apart, if the 
TOWS are thirty inches apart. In cultivation, be 
careful not to break the leaves; since this will 
•materially injure the crop. They must be 
gathered before the ground freezes, since they 
will not stand actual freezing. In pulling, lay 
them so the tops of two rows may point together, 
when they are quickly topped with a sharp 
apade. In pitting them, they should have ventir 
lation until they undergo their sweat, and then 
•covered so they will not actually freeze. Mangel 
wurzels are better if kept until the 1st of Jahu- 
uary before feeding, since they then loose an 
.acrid principle they contain. 

MANGtER. a trough or crib in the stable, in 
which corn or cut provender for the horse is 
placed. The usual method is to have them the 
whole breadth o^ thCj stall; but this is unneces- 
sary, as, if eighteen or twenty inches in length, 
and fourteen or sixteen in breadth, they will be 
.sufficient for every useful purpose. In the fixing 
>of them, they should be so contrived as to admit 
of being removed for the purpose of being 
cleaned. This could, however, never be done in 
the old method of fixing them, but by a little 
■contrivance may be easily effected. It is, in 
many cases, a convenient plan to have them in 
"the corners or angles at the heads of the stalls. 

MANGO. It is a very large fruit tree, inhabit- 
ing the tropical parts of Asia, throughout all 
which it is as extensively cultivated as the apple 
in more temperate climates. Old specimens 
-have been seen with a trunk from ten to fifteen 
feet in circumference. The fruit is something 
like a nectarine, but more compressed, longer, 
.and more curved. It contains a large stone, 
■covered with coarse fibers, which lose themselves 
in the succulent flesh. The wild and inferior 
varieties of this fruit taste so strongly of turpen- 
tine as to be wholly unfit for use by Europeans; 
but in the fine varieties this flavor is replaced by 
a rich sugary quality. The fruit of the Man- 
^ifera indica, is also called mango. 

MANGOSTEEN. The fruit of the Garcinia 
mangostana,_ growing in Java and the Molucca 
Islands ; it is of the size of an orange, and of a 
delicious flavor. 

MANGROVE. Small trees . of the genus 
Wmoplwra, inhabiting the rivers and coasts of 
^he tropical world. ,, 

MANHADEN. Glupea manhaden. A migra- 
tory fish, resembling the herring, taken in 
immense quantities off the eastern and northern 
coasts for manure; they should be made into a 
compost with earth or peat; some apply them 
naked to the land. 

MANIOC. The Indian name of the starchy, 
nutritious matter obtained from the shrub Jatropa 
manihot, from which cassava and tapioca are 
made. 

MANIPULATION. The operations of the 
aaboratory. 



MANITBUNK, MANITRUNCUS. The 

anterior segment of the trunk of insects, on 
which the head is placed. 

MANNA. The concrete juice of the Fraxi- 
nus ornug, a species of ash growing in the south 
of Europe. The juice exudes spontaneously in 
warm, dry weather, and concretes into whitish 
tears ; but the greater part of the manna of com- 
merce is obtained by making incisions in the 
tree, and gathering the juice in baskets, where 
it forms irregular masses of a reddish or brownish 
color, often full of impurities. Manna consists 
of_ t)yo parts: one a saccharine, crystallizable 
principle, named mannil, closely resembling 
sugar; the other is an acrid, uncrystallizable prin- 
ciple, which is the purgative agent in the manna. 

MANTEL. In building, the wood, stone, 
etc., lying from one jamb to the other of the 
chimney. 

MaNTIS. a genus of orthopterous insects, 
with an exposed head, long and narrow body, 
and wines plaited longitudinally. 

MANURE. Any substance which contains 
the elements of fertility, to the soil is manure. 
The composition and characteristics of various 
manures has come to be an important study 
wherever land has become so worn as to be 
infei-tile, and the best manner of sowing and 
applying to various crops, has attracted atten- 
tion from the earliest times and in all countries. 
The ancients understood the value of manuring 
both, by plowing under green manure and the 
carting on of manure made by the feeding of 
animals. In modern agriculture, heavy manur- 
ing and thorough cultivation, is, the first the 
sheet anchor, and the second the cable which 
holds profitable agriculture safely. Manures 
may properly be divided into three classes: 
Barn-yard manure, either solid or liquid, com- 
mercial manures, and green crops plowed under. 
Barn-yard manure, is made of every waste sub- 
stance about the farm, and is either applied, 
fresh or green, half rotted, in the form of com- 
post, or as liquid manure, according to the nature 
of the soil, and the contingencies of the case. 
Where mechanical as well as chemical action is 
desirable, as on stiff soils, it is oetter that it be 
applied and plowed under fresh. For crops 
requiring its immediate effects, and especially to 
root cropsj it should be given half rotted, or as 
compost. For special crops it is applied often 
in its liquid state. As to the question of sheltered 
as against unsheltered manure, the whole matter 
must be resolved by the question of cost of 
shelter, and the price of the products reaped. 
There is no doubt of the advantage of sheltering 
manure, if it be kept moist, from strong heat- 
ing, and consequently from fire fanging. An 
experiment by Lord Kinnaird, of Scotland, will 
show this. The soil was a rich loam, lying on 
trap, and the field was planted in potatoes. One 
acre treated with sheltered manure yielded 
eleven tons, seventeen cwt., fifty-six pounds of 
potatoes, and another acre fertilized with like 
manure, twelve tons, twelve cwt., twenty- 
six pounds of potatoes; average of two acres, 
twelve tons, four cwt., ninety-seven pounds. 
One acre dressed with unsheltered manure 
yielded seven tons, six cwt., eight pounds of pota- 
toes, and another, treated in like manner, 
yielded seven tons, eighteen cwt., ninety-nine 
pounds; average of two acres, seven tons, twelve 
cwt. , fifty-three and one-half pounds. Gain in 
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product of potatoes per acre, from application of 
sheltered manure, four tons, twelve cwt., forty- 
three and one-half pounds. A similar trial was 
made on wheat the next year. But the season 
was characterized by wet weather, and the grain 
was soft and not in very good order. Two acres 
dressed with unsheltered manure yielded, of 
wheat, weighing sixty-one and one-half pounds 
per bushel, respectively, forty-one bushels, nine- 
teen pounds, and forty-two bushels, thirty-eight 
pounds. Two acres dressed with sheltered 
manure yielded, of wheat, ' weighing sixty-one 
pounds per bushel, respectively, fifty -five bushels, 
and five pounds, and, fifty-three bushels, forty- 
seven pounds. Average excess of product of 
wheat per acre, from the application of sheltered 
manure, twelve and one-third bushels of sixty 
pounds. Average of straw per acre from 
sheltered manure, 3.36 tons; from unsheltered 
manure, 1.73 tons, showing an excess of .64 
ton from the former application. Some persons 
suppose that sheltered manure gains nitrogen 
from the air. This, however, is not true. In 
recent experiments by M. Bousbingault on the 
nitrification of a vegetable mold in confined, unre- 
newed, stagnant air, it was shown that under 
such conditions the nitrogen of the atmosphere 
takes no part in the nitrification, which is accom- 
plished with loss of nitrogenous organic matter. 
The composition of manure is an important sub- 
ject. It is now generally admitted, what has 
long been known to intelligent investigators, 
that the value of manure depends upon the food 
of the animal. Prof. Goessman, of Massachu- 
setts, states the following, partly made up from 
German experiments: Some of the material is 
the fruit of recent German experiments. At a 
temperature of 100° centigrade, the dry substance 
of the entire fresh solid and liquid excretions of 
cattle, sheep, and horses amounts, on an average, 
to fifty per cent, in weight of the dry substance 
of the food consumed. Prof. "Wolff thus states 
the percentage of the dry substance of the food 
of cattle found in the excrements : 
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On an average, the weight of dry straw required 
for absorption reaches one-quarter of the weight 
of the dry substance consumed as food. Putting 
the composition of stable manure as twenty-five 
parts dry substance and seventy-five parts water 
in 100, it follows that for every 100 pounds of 
dry-food substance consumed 300 pounds of 
stable manure will be produced. Placing the 
daily amount of dry fodder consumed at twenty- 
four pounds for 1,000 pounds of live weight of 
the animal, and allowing six pounds of sti-aw for 
bedding, the product of manure, in stable feed- 
ing, of an animal of the stated weight, will 
amount to seventy -two pounds daily, or 36,380 
pounds per year. But considerable variation 
exists between the different classes of animals as 
regards the amount of straw required for bedding ; 
the daily requirement of wheat straw being esti- 
mated at six pounds for a horse, eight pounds 
for a cow, four pounds fpi- a pi^. and 0.6 pound 



for a sheep. In general farming, if the farm- 
stock has been well fed, 1,000 pounds of the- 
manure will contain 4.5 pounds to 5.8 pounds of 
nitrogen. The commercial value of stable-, 
manure may be approximately represented by 
allowing for every ton of manure ten pounds of 
potassa, eight pounds of nitrogen, and four- 
pounds of phosphoric acid. On account of the- 
highly beneficial action of stable manure on the- 
physical condition of the soil, its agricultural, 
value, as a rule, stands higher than that of any 
commercial artificial fertilizer giving the same 
proportions of the named constituents. But a 
good concentrated fertilizer may, under certain 
circumstances, be a valuable assistant of stable- 
manure. It has been customary on large estates, 
to calculate the nitrogen afforded by the excre- 
tions of the entire number of farm animals at 
seventy-five per cent, of the nitrogen of the food 
consumed, allowing twenty-five per cent, for 
nitrogen carried off in milk, animal texture, etc. 
Taking cows and oxen, which require 6.5 ounces- 
to seven ounces of nitrogen in their daily food 
for each 1,000 pounds of live weight, their 
annual consumption of nitrogen per 1,000 pounds, 
of hve weight would range from 148 pounds to^ 
171 pounds. A deduction of twenty-five per 
cent, being made, there would remain in the 
fresh excrement 111 pounds to 138 pounds of 
nitrogen; as much as would be found in 750 to- 
800 pounds of best Chincha Island guano, or ia 
3,200 pounds of bone meal, or in 35,000 pounds, 
of half -rotted barn-yard manure. But the effi- 
ciency of the excrements depends greatly on the- 
preservation of the entire amount of liquids and 
solids. The following table, from Prof. WoMf, 
shows the proportion in which the nitrogen of 
the food is distributed in the animal excretions. 
The figures exhibit the number'of parts for lOO- 
parts of nitrogen contained in the food : 



Amonnt found 
in food. 


Cows 


Oxen. 


Sheep. 


Horses. 


Aver'ge 


Nitrogen in solid 
excretions 

Nitrogen in liquid 
excretions 


45.5 
18.3 


51.0 
88.0 


43.7 
51.8 


56.1 
27.3 


49.1 
33.9- 



But the excretions of high-fed oxen often contain 
two and a half times as much nitrogen, and thi-ee 
and a half times as much phosphoric acid as those- 
of cows or young cattle, whose milk or growth 
carries off a large amount of the named elements. 
We now come to compost. A compost of barn- 
yard manure, is simply whatever may be col- 
lected about the farm, piled together in a com- 
pact heap, kept moist, and turned over often, 
enough to keep it from heating strongly enough 
to discharge its gases, and used when it decom- 
poses into a homogeneous mass. To facilitate- 
this it may "be mixed with swamp muck, old. 
sods or whatever earthy material may be pro- 
cured. Neither aslies nor lime should be mixed 
with fresh manure; but ashes at the rate of four 
or five bushels to each load of peat or swamp- 
muck, makes an excellent compost for special 
crops, as potatoes or other root crops. As a 
special fertilizer, compost acts immediately and 
hence its value for any drill, hill crops, or garden 
vegetables. As to the changes which take place 
in barn-yard and other manurial substances in 
the process of decomposition, the laborious- 
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experiments of Dr. Voelcker, made upon large 
quantities of manure, treated in various manners, 
for the pm-pose of noting results from careful 
analyses from time to time are interesting. It 
was shown that the great loss occurring to barn- 
yard manure in the process of rotting is not the 
escape of ammonia into the air, for it was found 
that this was light, but the principal loss is in 
the washing out of the soluble portions by the 
rain. In the climate of England where evapora- 
tion is slow, and rain falls often, this would take 
place to a greater extent than here, since we 
must use means to keep it moist enough during 
summer while in England, they have to guard 
against leaching. The idea is to keep the whole 
mass moist, but not dripping. The following 
table gives the composition in pounds of an exper- 
imental heap of manure at four difEerent periods, 
showing the changes that occurred: 





Nov. 3. 


Apr. 30. 


Aug. 23. 


Nov. 15. 


"Weight of manure in lbs . 


2,838 


2,038 


1,994 


1,971 


■^ater 


1877.9 
960.1 
70.38 

43.7) 

731.07 

114.94 


J336.1 
689.9 
86.51 

57.88 

389.74 

155.77 


1506.3 

488.7 

58.83 

39.16 

243.22 

147.49 


llfiH 5 






Soluble organic matters 
Soluble inorganic mat- 


54.04 


Insoluble organic mat- 
ters 

Insoluble Inorganic 


214.93 
201 65 






Total nitrogen 


960.' 
18.83 
2«.l4 


689.9 
18.14 
22.02 


488.7 
13.14 
15.96 


507.5 
58.03 


Bqual to ammonia 


15.75 



It is to be observed that during the first, six 
months, although the weight of the manure 
largely diminished, the loss was almost exclu- 
sively confined to the insoluble organic matters; 
while soluble matters had increased, and the 
ammonia remained undiminished. But during 
the hot summer weather all the most valuable 
matters had undergone diminution. The con- 
clusions to which they lead are these: Farm-yard 
manure, in its fresh state, contains but a small 
quantity of ammonia, most of its nitrogen being 
there as insoluble nitrogenous matters. But as 
the decomposition advances the ammonia 
increases, and a quantity of organic matter 
becomes soluble. For this reason the manure 
should be preserved in such a manner as to pre- 
vent the escape of the soluble portions which 
are the most valuable. This can be effected by 
keeping it in water tight pits, or under cover; 
but in the latter case the manure, particularly if 
it contain a large proportion of litter, is not 
sufiBciently moist to admit of its ready fermen- 
tation, and water must be added in sufficient 
quantity to promote that change. The worst of 
all modes of keeping manure is to pile it in heaps 
in the corners of the fields, for under such cir- 
cumstances it is most liable to loss; and if the 
manure must be carted out, it is better to spread 
it upon the soil at once, because when this is 
■done fermentation is stopped; and as there is 
very little free ammonia the loss is small, and 
the soluble matters are uniformly washed into 
the soil by the rain,» Dr Voelcker is of opinion 
that the most advantageous mode of applying 
the manure would be in all cases to leave it on 
the surface to be washed into the soil, by which 
means its distribution is more uniform than if it be 

40 



plowed in. The most disadvantageous mode of 
making manure is to produce it by cattle in open 
yards, for in this way at least two-thirds of the 
valuable matters are lost after a year's exposure. 
Liquid manures are the soluble portions of any 
substance containing plant food in combination 
witli water. Thus, the drainings of the barn 
yard into any depression that becomes puddled 
so as to retain water, is liquid manure, but the 
proper way to obtain it is to prepare a tank into 
which it may leach without waste. Dr. Voelcker, 
made extensive experiments on the changes 
which liquid manure undergoes in soils of 
known composition. The following were the 
conclusions arrived at: 

Liquid manure, in contact with soil, undergoes a num- 
ber of cliemical changes. 

Tliese changes are greater in the case of clay and cal- 
careous soils, than in the case of sandy soils. 

Passed through clay, loamy, and calcareous soils, liquid 
manure leaves a considerable quantity of ammonia in the 
soil. 

Under the same circumstances, liquid manure parts 
likewise vyith potash and phosphoric acid. 

Sandy sbils remove from liquid manure but little am- 
monia, and likewise not mucb potash. 

With the exception of purelv sandy soils, liquid manure, 
as used in practice, leaves the greater portion of all the 
most valuable fertilizing matters in tlie generality of soils. 

The comparative power of different soils to remove 
ammonia, potash, and phosphoric acid from liquid ma- 
nure, differs greatly. 

Liquid manure passed through sandy soils rich in sol- 
uble silica takes up soluble silica. 

Soils that absorbed much ammonia also absorbed much 
potash, and the soils which absorbed little ammonia also 
' absorbed little potash. 

Soda salts (common salt) are either not at all removed 
by liquid manure, or only to a small extent. 

Chlorine, and generally sulphuric acid, remain unal- 
tered in quantity in liquid manure passed tlu-ough dif- 
ferent soils. 

In most cases liquid manure left in contact with different 
soils becomes richer in lime. 

The proportion of lime which liquid manure takes up 
fi:om the soils with which it is brought in contact doei 
not altogether correspond with the relative proportions of 
lime in the different soils. 

Liquid manure passed through a sandy soil greatly 
deficient in lime became poorer in lime; thus showing 
that the property of soils, of storing up food lor plants, is 
not confined to ammonia, potash, or pnosphoric acid, but 
that it is a property which manifests itself in a variety of 
ways. Thus soils rich in lime yield this substance to 
liquid manure. Again, potash usually is removed from 
liquid manure left m contact with soils; but in particular 
cases liquid manure may even become richer in potash 
after filtration through soil. 

Very soluble saline fertilizing compounds are probably 
injurious to vegetation when supplied too abundantly to 
the land. 

All moderately fertile soils have the power of rendering 
the more important soluble fertilizing matteri- much less 
soluble ; but in none of the experiments were ammonia, 
potash, phosphoric acid and other compounds that enter 
into the composition of the ashes of our coltivated crops, 
rendered perfectly insoluble. 

It does not appear probable that plants take up mineral 
food from the soil in the shape of totally insoluble com- 
binations. 

In surface manuring, not always practicable, 
but when so, always effective and economical, 
since fresh manure may be used, as in the case 
of fallows, meadows, pastures, orchards, etc., 
we save the elements of strength in the manure 
and really get the benefits of liquid manuring. 
In relation to this matter, Mr. Bright, a well 
known horticulturist, and writing on manuring 
from a horticultural stand point, says: The 
practice of top-diessing, or of surface-manuring, 
has long been the favorite method employed by 
all intelligent gardeners within the circle of my 
acquaintance. We have long ago learned that 
masses of rich, nitrogenous manures are not 
what plants require about their roots, but that 
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manures are applied much more successfully 
(and less injuriously) by top-dressing, either in 
solid or liquid form. Nature never manures her 
plants with crude masses of concentrated fer- 
tilizing substances, but imparts her stimulating 
and mineral food in a state of the most minute 
division — almost infinitesimal — chiefly from the 
surface of the earth. No wonder so many fruit 
trees ' haVe been killed, so many grape vines 
destroyed or rendered barren by excess of wood, 
in consequence of the heavy manuring at the 
roots so universally recommended by writers on 
gardening and horticulture. The great objec- 
tion to surface-manuring is founded upon the 
probable loss of ammonia, caused by the expo- 
sure of decaying manures upon the surface of 
the earth. But this loss has been shown, by 
sound reasoning, and by facts deduced from 
practical experience, to be much less than is 
commonly apprehended; while the benefits aris- 
ing from surface-manuring in other respects, 
more than counterbalance any possible loss of 
ammonia from this practice. In the first place, 
when manures are exposed upon the surface of 
the earth, even in hot weather, decomposition 
no longer goes on so rapidly as when the same 
manures are kept in a heap, and the ammonia 
that is produced is gradually carried into the 
soil by rains. The other soluble substances, as 
potash, lime, the phosphates, etc., are of course 
not lost, because they are not volatile. Nor are 
these soluble and valuable substances lost to 
plants by being carried into the soil before they 
are needed by growing plants, It has been con- 
clusively shown by eminent scientific authorities 
that any good soil, containing a fair proportion 
of clay and carbon, is capable of taking up and 
retainmg effectually ammonia, lime, potash, 
soda, etc., in a soluble form, so that little, if 
any, passes off in the under-drainage water of 
such soils. These substances, it is true, may 
wash from the surface, but they can not pass 
through a good soil and go off in the drainage 
water. By surface-manuring we mulch the 
ground, and render it cooler in summer and 
warmer in winter. More shade is an important 
element in culture — so important that some 
writers have thought shade alone to be equiva- 
lent to manure. A piece of soil heavily shaded 
by surface-manuring actually decomposes like a 
manure heap — that is, it undergoes a sort of 
putrefaction or chemical change, which sets 
free its chemical constituents, unlocks, as it 
were, its locked-up manurial treasures, and fits 
its natural elements to become the food of 
plants. Darkness, moisture and air are the con- 
ditions required for vegetable and mineral de- 
composition, for under these conditions decay 
is quick. These conditions are produced in 
the soil by surface-manuring. Then, again, when 
the surface-manure decomposes, its elements are 
washed into the soil in a state of solution pre- 
cisely fitted to meet the wants of plants, and 
they become active agents in promoting further 
decomposition and chemical changes in the body 
of the soil. Manure, then, chiefly upon the sur- 
face. Do not waste your manures by mixing 
them deeply with the soil. Plant shallow. 
Keep roots of all trees, plants, and vines as near 
the surface as possible. There are weighty 
reasons for the position assumed in preceding 
sentence, says our authority, and he reiterates 
most forcibly, plant then shallow. Let your 



soil be deep and dry, but plant near the surface 
as much as possible. Top-dress your grass, after 
mowing in July or August, under a burning sum- 
mer sun; top-dress in the fall, before and during 
the autumn rains ; manure the surface while snow 
is on the ground, while the March winds blow, 
and while the April rains fall. Manure your 
grass, instead of your corn and wheat, broadcast at 
any time when you have manure and leisure, and 
you will be abundantly satisfied vrith the result. 
In the application of farm-yard manures, criti- 
cally carried out in the United States, there have 
been but comparatively few well digested exper- 
iments. In Europe the case is different. There 
they have experimented largely and with barn- 
yard and commercial manures. The Superin- 
tendent of the Kansas Agricultural College farm 
made the following experiment, to determine 
the value of green manure both, as against yield 
on poor land with manure and as against yield 
upon naturally rich soil, and also, as between 
manure and no manure on homogeneous and fer- 
tile soil with the following results, illustrating 
its decisive value even on the more fertile of 
western soils : One half of field No. 7 of the Kan- 
sas State Agricultural College farm is a badly 
washed hill-side, washed to the underlying red 
and yellow clay. The other half of the field is. 
second bottoin; the soil a deep alluvium, rich 
and black. A sharper contrast in one field could 
hardly be imagined. This contrast furnished an 
opportunity for testing the relative, merits of 
manure, an opportunity, that was gladly im- 
proved. Early in May the clay hill-side was 
dressed with green stable manure, at about the 
rate of thirty tons per acre, which was immedi- 
ately plowed upder to the depth of five or six 
inches, the nature of the soil not permitting 
a deeper furrow. Even at this shallow depth 
the soil rolled up after the plow in hard, sticky 
masses, upon which harrow and roller had but 
little effect. Many who saw the field at this 
time expressed the opinion that the hill-side 
would not produce even corn nubbins. After 
plowing, the clay hill-side was top-dressed with 
a compost of rotted manure, ashes, and old mor- 
tar, at the rate of fifteen two-horse loads per 
acre, after which the whole surface was repeat 
edly harrowed and rolled. As soon as this was. 
finished the whole field, the lower half having 
been plowed to the depth of eight inches and 
thoroughly harrowed in the mean time, was 
marked off and planted with corn, the Milton or 
Mammoth Dent. No manure was used upon 
the lower part of the field. Both parts were 
cultivated alike. The land was new, this being 
the second crop from the sod. The crop waa 
harvested the last of November, and returned 
forty-five bushels per acre from the lower land 
and sixty-five bushels per acre from the manured 
clay hill-side, an advance of forty-five per 
centum in favor of the washed hill-side, and 
attributable alone to the effect of the manure. 
In the earlier part of the season this field was 
frequently trespassed upon by cattle, and prob- 
ably one-third of the crop was thus destroyed. As 
the two parts of the field suffered alike, the result 
pro rata is the same, and we have in contrast the 
poorest and best of our Kansas soils. The 
poorer, treated with manure at the cost of $11 
per acre, exceeding by forty-five per centum the 
yield of the better soil without manure. It 
would be difficult to more strongly illustrate the 
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effect of home-made fertilizers upon Kansas 
clays. The contrast in this sinale Instance, 
however, maiy be too well defined for general 
application. Fields Nos. 5 and 6 of the Col- 
lege farm present no such contrast, being iden- 
tical in soil and situation, the division being 
entu-ely arbitrary, and only indicated by a narrow 
drive. These two fields are a fair representation 
of prairie loam, conforming essentially to the 
soil of the second bottom of field No. 7. 
Field No. 5 received an application of green 
stable-manure, at the rate of forty tons per acre. 
No. 6 received no manure. Cultivation essen- 
tially the same. Result : the yield of sound com 
upon field No. 5 was 100.1 bushels per acre, as 
ascertained by actual measurement by a commit- 
tee of disinterested persons. The return from 
No. 6 was between sixty and sixty-fi,ve bushels 
per acre, or an increase of fifty-eight and one- 
third to sixty-six and two-thirds per centum 
per acre, due solely to the use of manure. At 
the Michigan Agricultural College the follow- 
ing results were obtained : One acre of very light 
sandy soil was selected from a clover field, the 
second year from seeding and mowed once in 

1867. This acre was equally divided into sixteen 
plots, and manures were applied to every alter- 
nate plot, as follows : The two composts of muck 
and ashes, and the two of muck and lime, having 
been carefully mixed, under shelter, in February 

1868, and shoveled over from time to time, till 
properly incorporated. On plot 1, one load of 
muck and leached ashes, mixed in the propor- 
tion of five loads of muck to two loads of ashes; 
on plot 3, one load of muck mixed with quick- 
lime slaked with water, in the proportion of five 
loads of muck to ten bushels of lime; on plot 5, 
one load of muck and quicklime slaked with a 
saturated solution of common salt, in the propor- 
tion of five loads of muck to ten bushels of lime; 
on plot 7, one load of muck and wood ashes, in 
the proportion of five loads of muck to one load 
of ashes; on plot 9, one load of muck; on plot 11, 
one-half bushel of ashes and one-eighth bushel 



of gypsum; on jjlot 13, one-half bushel of ashes; 
on plot 15, one-eighth bushel of gypsum. The 
following table exhibits results in pounds : 
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According to this exhibit, the total products of ' 
the unmanured plots, respectively considered, 
ranged from one and one-sixth ton to two and 
one-seventh tons of hay, reckoning 2,340 pounds 
to the ton. It will be seen, by reference to the 
widely-ranging products of the unmanured plots, 
that the soil was, in the first place, quite unequal 
in productiveness. Caution is, therefore, required 
in drawing conclusions from these results. The 
statement of gain arising from each applied 
manure is estimated by comparison with the 
yield of adjoining unmanured plots. The prom- 
inent points of the exhibit are these: The muck 
and leached ashes, the gypsum, and the muck 
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Experiments on wheat. 

Dung from open cattle yard 

Dnng from covered cattle yard 

Shoddy, (factory waste manipulated) 

Peruvian guano 
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Nitrate of soda, (applied in autumn) . 
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Experiments on barley. 
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and wood ashes gave the largest products; the 
ashes and gypsum were less effective than the 
gypsum alone ; a loss resulted from' the applied 
mixture of muck and lime slaked with brine. 
The following results will be interesting as sliow- 
ing experiments in England with manures of 
various kinds, both domestic and commercial: 
The first is a selection from a report of experi- 
ments made by Messrs. H. F. and A. Harwood, 
of Ipswich, England, in 1872, on light land 
which had been cropped in 1870 with wheat, 
manured with ten tons of farm-yard dung per 
acre, and inl871 with barley, manured vfithfive 
cwt. of mixed artificial manures per acre. This 
ibarley crop having been removed, equal plots 
•were measured off, various manures, applied; at 
& cost of £3 10s. per acre, in each case, and wheat 
rsown. Other plots were marked off for barley. 
The table, on page 637 gives the descriptions of 
ananures and the quantities applied per acre, 
and the results obtained. The superphosphate 
received by wheat plots 14 and 15 contained, 
respectively, twenty-eight per cent, and seven- 
teen! per cent, of soluble phosphates. In addi- 
tion to the merchantable grain represented in 
the column of yield, there was a small amount 
of refuse grain, the value of which is included 
in the statements of total values of the crops. 
Applications of this exhibit to American practice 
will, of course, be modified by prices of manures 
and values of grain and straw in different localities. 
English experimentalists have found that in gen- 
eral not one-half of the nitrogen of such manures 
as guano, ammonia salts, and nitrate of soda, is 
recovered in the increase of the crop to which 
they are applied. As to the residue, a portion 
may remain comparatively inactive in the soil, 
and a considerable portion may, under condi- 
tions favorable to drainage, be carried away and 
lost. With a view to these points, experiments 
•were commenced at Rothamsted, England, in 
1871, to determine whether any economical 
advantage can be gained by applying such 
manures in comparatively small quantities near 
the se6d, instead of larger amounts broadcast 
and harrowed in. In the following tabulated 
experiment with wheat, the plots measured one- 
quarter of anacreeach, and the amount of seed in 
each case was one bushel per acre. The fertilizers 
in this and the barley experiment were intimately 
mixed with ashes of burned clay before applica- 
tion. The 146 pounds sulphate of ammonia 
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manure put in, and seed above. . . 

293 pounds sulphate ammonia, 
(broadcast, seed dibbled six in- 







applied on plot two contained nitrogen equal to 
that contained in fifteen bushels of wheat, with 
straw in proportion, and the imperfect recovery 
of the nitrogen is indicated by the fact that the 
^■ield on this plot was only seven and three- 
fourths bushels per acre in excess of that of the 



unmanured plot. That the soil can not be ex- 
pected to return any large additional percentage 
of the nitrogen in seasons subsequent to that of 
the application has been alreaioy shown by 
experiments at Rothamsted. In his report for 
1864, Mr. Lawes says that the unexhausted 
residue ^of nitrogen supplied in ammonia salts 
was but very partially and very slowly recovered 
in increase of crop in succeeding years, even with 
liberal applications of such mineral manures as 
were very effective to crops when used in 
conjunction with newly applied ammonia salts. 
The subjoined is a tabulation of experiments on 
barley. . The plots were one-half of an acre each ; 
amount of seed, three bushels per acre, except 
on plot five, ■which received one and a half bush- 
els of seed per acre. 
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Unm anured ; seed drilled. . .■ 

100 pounds . supei-phosphate ; 100 
pounds nitrate soda ; manure 
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pounds nitrdte soda ; manures 
iarilled; seed above 

100 pounds superphosphate ; 100 
pounds nitrate soda ; manures 
(with clay-ashes ae usual) and 
seed mixed and drilled together. 

100 pouuds superphosphate ; 100 
pounds nitrate soda; holes dib- 
bled six pches apart, in rows; 
manures put in, and seed above . 

300 pounds superphosphate; 200 
pounds nitrate soda: manureB 
broadcast ; seed drilled ' 
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53.3 
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The following is a summary of the experi- 
mental statement of Mr. J. B. Lawes on the 
effect of different fertilizers on oats grown on 
the same land during the three years from 1869 to 
1871, inclusive, at Rothamsted, England: The 
previous croppings were 1847 and 1848, clover 
dressed with different manures; 1849 to 1859, 
beans with different manures; 1860, fallow; 1861 
and 1863, wheat, unmanured; 1863, fallow; 1864, 
beans, dunged, 1865, wheat, unmanured; 1866, 
beans, unmanured; 1867 and 1868, wheat, unma- 
nured. The area of the experiment was three- 
quarters of an acre, which was divided into 
six plots. As to applications per acre, plot one 
was not manured; plot t-wo received 300 pounds 
sulphate of potash, lOO pounds sulphate of 
soda, 100 pounds sulphate of magnesia, 
and three and one-half cwt. superposphate 
of lime made from 300 pounds bone-ash, 
150 pounds sulphuric acid of 1.7 specific 
gravity, and water; plot three received 400 
pounds ammonia salts, composed of sulphate 
and muriate of ammonia of commerce in equal 
parts; plot four received 400 pounds ammonia 
salts, 200 pounds sulphate of potash, 100 pounds 
sulphate of soda, 100 pounds sulphate of mag- 
nesia, three and one-half cwt. superphosphate; 
plot five received 550 pounds nitrate of soda, 
(containing the same amount of nitrogen as 400 
pounds ammonia salts;) plot six received 550 
pounds nitrate of soda, 200 pounds sulphate of 
potash, 100 pounds sulphate of soda, 100 pounds 
sulphate of magnesia, three and one-half cwt. 
superphosphate. The table page 629 gives results. 
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The following Is an abstract of a report of pri- 
vate experiments made in Scotland: The soil 
was a good clay loam of very even quality, in 
very moderate agricultural condition, the subsoil 
a light sandy loam. The field was divided into 
sixteen plots of one-eighth of an acre each. Fur- 
rows were laid out twenty-seven inches apart, 
the manures were placed in the bottom of these 
furrows, and potatoes of the regent variety were 
dropped thereon, ten inches apart. May 1, 1871 ; 
the potatoes were then covered by running the 
plow through the ridge made between thp fur- 
rows and throwing back the earth, according to 
the current practice of the region; The after 
cultivation consisted of hand and horse hoeing, 
and finally earthing up. The potatoes were dug 



artificial manure alone. The table shows the 
manures applied and the results obtained per 
acre, and given substantially in the order of 
largest yield, as it occurred. The left hand col- 
umn ipdicates the relative locality of each plot. 
The sulphate of ammonia contained twenty -four 
percent, of ammonia; the dissolved coprolites, 
twenty-six per cent, of soluble and five per cent, of 
insoluble phosphate; and the kainit, or potash 
salt, twenty-four per cent, of sulphate of potash. 
As to the sources of manure it is stated as fol- 
lows : Carbonaceous matter is derived from the 
natural decay or chemical decomposition of 
vegetables. Vegetables collected into masses, as 
leaves, wood, grasses, straw, the stalks and stems 
of all plants, fruits, grains, roots, etc., under 
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November 2; were sorted over a one and five- 
eighths inch riddle and the large and small were 
separately weighed and pitted. At this time no 
diseased tubers were observed. On the 15th of 
March they were taken from the pits, the dis- 
eased tubers thrown out and the sound ones 
weighed. The diseased tubers amounted to 
about one-third of the whole crop, the propor- 
tion not varying greatly between the different 
plots, but being somewhat greater in the plots 
"which received dung than in those which received 



favorable conditions of temperature and moist- 
ure, rapidly undergo, first, the fermentation; 
and, secondly, the putrefaction process. Where 
there is too much or too little heat, or too much 
or too little moisture, fermentation will not go 
on. The fibers of vegetables thus collected in 
masses, under favorable circumstances, soften 
and swell, and become permeable to air and 
water. Their salts, starch, gum sugar, gluten, 
and extractive matter are dissolved, their ca,rbon 
combines with oxygen, and carbonic acid ia 
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formed and penetrates the whole mass. This 
acid combines with the alkalies that are present, 
as potash, lime, soda, magnesia, and amaionia, 
and carbonates of potash, lime, etc., are formed. 
Certain elements in the mass soon take on the 
action of putrefaction. This process is owing 
chiefly to the presence of elements containing 
nitrogen, as gluten and other matters of animal 
origin. All animal substandes pass rapidly into 
the process of putrefaction,- and the larger the 
proportion of such substances mingled with the 
vegetable masses, the more rapidly putrefaction 
proceeds. Hence the addition of animal man- 
ures to vegetable composts facilitates putrefac- 
tion. By the process of putrefaction hydrogen 
also is rapidly developed, and combines, with 
phosphorus and sulphur when these are present, 
forming sulphuretted and phosphoretted hydro- 

, gen. When the surfaces of' these putrefying 
masses are exposed freely to the atmosphere, 
these gases, which are very volatile, are rapidly 
dissipated. To prevent this, substances should 
be applied which have the power of absorbing 
and retaining them. Carbon, when nearly pure 
and dry, has a strong affinity for them. The 
addition of dry charcoal, or of peat, will absorb 
large quantities of them. When these gases are 
thus absorbed their presence ceases to be indi- 
cated by their peculiar odors. The sulphates of 
lime, iron, and zinc have a similar power, hence 
their value as deodorizers. These sulphates 
have also the power of decomposing carbonate 
of ammonia, displacing the carbonic acid, and 
forming sulphate of ammonia, which is not 
volatile. Chloric and nitric acids will also 
decompose carbonate of ammonia, forming with 
it chlorates and nitrates of ammonia, which are 
soluble in water, as are also salts which they 
iorm with the other alkalies. Vegetable com- 
post, then, when the decomposition is complete, 
consists chiefly of carbonaceous matter combined 
with gases and salts. By a process in many- 
respects similar to that above described, vege- 

* table substances are decomposed in the digestive 
organs of animals. ' The fibers are comminuted 
by the teeth, and fitted to be pervaded and 
softened by the fluids contained in the stomach 
and intestines. A large portion of the starch, 
gum, sugar, gluten, and salts is dissolved out, 
and taken up by the lacteal vessels of the animal, 
and serve the purposes of nutrition, while the re- 
mainder, mixed with the juices of the animal, con- 
taining various salts, is ejected. This process is 
apcomplished much more rapidly than the. ordi- 
nary jjrocess of vegetable decay, and the substance 
resulting is mixed with a large amount of animal 
matter, which fits it for rapid putrefaction. 
When the necessary conditions are present, this 
daimal matter, which pervades the mass like 
leaven, sets up the process of putrefaction at 
once. These two processes, vegetable compost- 
ing and the feeding of animals with vegetables, 
are the sources from which carbonaceous man- 
ures are chiefly derived. Vegetables reduced by 
the process of digestion, although they' have 
parted with a large portion of their nutritive 
elements, yet, in consequence of the condition 
to which t}f.ej are brought, and the additions 
which they have received, are more valuable as 
manures than when, without serving the pur- 
poses of nutrition, they are reduced by the 
ordinary process of decay But the slow 
decomposition of vegetables is always going on 



in nature, and thus one generation of plants 
affords nutriment to those that come after it. 
The carbonaceous matter resulting from the 
decay of vegetables is not all taken up as it is 
formed. Masses of it have accumulated in 
swamps, basins, and meadows. These accumu- 
lations, mingled with more or less of insoluble 
earths constitute muck or peat, and furnish an 
almost unlimited amount of carbonaceous mate- 
rial fitted for the immediate use of the cultivator. 
The difEerence which is found in different 
accumulations of this material is owing in part 
to the difference in the vegetables from which it 
has been formed, and in part to the difEerence of 
the soils upon which it rests and by which it is 
surrounded. In some deposits the matter ia 
almost purely carbonaceous; in some the compo- 
sition is complete; in others but partial. But the 
most essential difEerence in difEerent deposits of 
muck is, that some contain acids, or acids com- 
bined with minerals, while others are nearly or 
quite free from them. These acids are the car- 
bonic, humic, crenic, and apocrenic. When 
deposits of muck are underlaid by clay, or receive 
the wash of clay beds in their vicinity, and iron 
is present, which it often is in the form of bog 
ore, the sulphate of alumina, which is the basis 
of clay, is decomposed, and the sulphuric acid 
combines with the iron and forms sulphuret of 
iron, or pyrites, which is often found in muck in 
sufficient quantity to impair its value as a fertil- 
izer. When any of these acids abound in muck 
it is unfit to be used in a simple state. Alkalies 
are the proper correctives, and of these lime 
seems to be the best adapted to remedy the evil. 
Quicklime, mixed with peat, has the effect of 
rapidly rendering it pulverulent and light. Its 
influence seems to extend through the whole 
mass, like that of yeast through the whole mass 
of dough, while at the same time it combines 
with the acids and decomposes the salts of iron, 
forming salts of lime, which themselves are 
essential to the growth of many plants. Muck, 
when free or nearly free from acids, maybe used 
by its^f with great benefit on light, sandy soils, 
or on any soils- from which the vegetable matter 
is exhausted; or it may be composted with stable 
manure, ashes, guano, or animal matters, with 
peculiar advantage, since it has, as we have 
already observed, the power of absorbing and 
condensing the gases arising from the putrefac- 
tion of these substances. Such composts are 
adapted to nearly aU the uses of the garden and 
field. No substance is so well adapted to com- 
posting with night soil and urine as dry muck, 
since it deodorizes these manures and retains all 
their valuable elements, and renders them man- 
ageable and easy of application, affording at the 
same time the dilution which is necessary for the 
safe application of concentrated manures. Com- 
posted with putrefying fish, muck forms an 
exceedingly valuable manure. The best mode 
of preparing muck for use is to throw it from its 
bed in the autumn, and leave it exposed to the 
action of the frosts of the succeeding winter. If 
it is to be composted with lime or ashes it maybe 
used the following spring. But if it is to be 
composted with stable manure, night soil, or 
animal matters, it is better to let it remain in the 
heap until the following autumn, when it should 
be deposited in the barn-yard or cellar, and 
mixed, from time to time, wilh the drippings of 
the animals It is evident that it should be 
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provided in suflBcient quantity to be used freely 
as a deodorizer about the premises whenever or 
•wherever it may be wanted. It will thus become 
charged with gases and salts, and be converted 
into a, highly valuable manure, which for a 
garden and for fruit culture has perhaps no 
equal. Many skillful farmers consider a com- 
post of one-half good muck and one-half stable 
manure fully equal for corn culture to pure 
stable manure. Vegetable composts, animal 
excrements, and muck are then the chief sources 
of carbonaceous manures. With these, as we 
have seen, are combined various gases and salts 
which are essential to vegetable growth, either 
as elements of nutrition or as stimulants. These 
may also be found in more concentrated forms 
and in smaller bulk, capable of more easy and 
direct application to growing plants. Variously 
combined and condensed, these fertilizing ele- 
ments constitute the numerous articles known 
in commerce as artificial manures. All plants 
during their growth take from the soil more or 
less mineral matters.. Some require them in 
large quantities. Such plants are said to 
exhaust the soil on which they' grow. The 
small grains, which appropriate in their culms 
and seeds much silex, lime, and potash, are 
instances of this class. The elements of which 
we are now speaking are all soluble, and are 
washed out of the soil — and the better the soil is 
worked and the finer the tilth, the more rapidly 
J J does this take place — and, unless they are fre- 
quently renewed, the cultivated soil is soon 
exhausted of them. Owing to their small bulk 
they are easily applied. Nitrogenous manures 
are Peruvian guano, night-soil, poudrette, urine, 
hair, wool- waste, fish manures, and animal sub- 
stances generally. The phosphates are bone- 
meal, superphosphate of lime, and Mexican 
guano. AH these are combined with mineral 
earths and alkalies, and it is to these that is due 
whatever permanent value such manures possess, 
the other elements being so soluble and volatile 
that their effects are immediate and temporary. 
In this connection we may mention the saltpe- 
tres or nitrates, a class of manures to which 
little attention has been paid in this country. 
Earth containing nitrate of potash is often 
found in caverns, where it has been accumu- 
lating for ages, protected from the weather. 
Large quantities of it are imported from Chili. 
The nitrates may be manulactvired artificially 
by means of nitre beds. These are formed by 
means of earth and animal manures mixed with 
potash, lime, and soda. They are protected 
from the rain by roofs open on all sides to the 
air. The mixture is kept at the proper degree 
of moisture, and frequently stirred to expose 
new surfaces to the atmosphere. Nitrates 
of lime, potash, and soda are formed, and the 
whole mass becomes impregnated with them. 

MANURING. (See Manure.) 

MAPLE. Acer. The maple family is an 
important one to the United States, both from 
the value of its timber, and for the saccharine 
juices which some. oJE the species yield. These 
are notably the Sugar maple, or Rock maple, A. 
saccliwrirmm, and the variety, A. nigrum, or 
Black maple. The Sugar maple is the variety 
that produces the Bird's-eye maple. The Red or 
Swamp maple, A. rvbrum, and the Ash-leaved 
maple or Box elder, Ai-er Tiegundo, or more prop- 
erly, negundo aceroides, are also rich in saccha- 



rine jaice. The other species are the "White or 
Silver maple, A. Dasycarpum; Mountain maple, 
A. apicatum, a tall shrub, growing in clumps 
in rich, moist woods, and the Striped maple, A. 
Pennsylmanieum, known also as Striped maple 
and Moose-wood, a tree, small, slender, and 
with light green bark, striped with dark lines. 
The Norway maple, A. platanmdeg, is a foreign 
tree, a native of Europe, and, as an ornamental 
tree, finer in some respects than our own, with 
fine, abundant foliage, which continues green 
much later than our native mapjes. The great 
maple, A. pseudo-platamis, is also an European 
tree introduced into the United States, and some- 
times planted. This and the Plane tree (Pla- 
tanus) is sometimes called Sycamore. The true 
sycamore is, however, a species of fig, Kciia 
sycamorua. We should not advise the planting 
of either of the foreign named ; our own Sugar 
or Rock maple, the Red or Swamp maple, and 
the White or Silver maple, are preferable. 
None can be finer than the Sugar maple in 
summer; and all, both the Sugar and the Swamp 
maple, are magnificent in their varying foliage, 
after the frost has touched the leaves in the 
autumn. The Ash-leaved maple is among the 
fastest growing of any of the family, a most 
ornamental tree, and every way worthy of 
planting when a quick effect is desired. The 
seeds of the Silver maple ripen soon after the 
leaves have become fully grown, and should be 
sown immediately. The seeds of the other 
maples, including the Ash-leaved variety, ripen 
in September and October. If the seeds are not 
sown immediately, they should be kept over 
winter in sand, just moist, and as cool as possi- 
ble, even down to the freezing point. (See arti- 
cls .A.CGr ^ 

MAPLE BARK LOUSE. Pulmmma Innu- 
meraMlis. Miss Emily A. Smith, of Illinois, one 
of the most accomplished entomologists of the 
West, says of this insect : Although the soft maple 
(Acer dasycarpum) is generally one of the first 
trees attacked, yet they soon spread to the other 
species. The insects live by puncturing the 
bark, and the females soon become clothed with 
a white, cottony substance, proceeding from the 
posterior parts. In this the eggs are deposited. 
The cut of the insects, highly magnified, shows 
the female, and also their work on the bark; a, 
bark with insects at work; b, dorsal view; e, 
ventral view ; d. beak. In the natural condition, 
the young insect settles down upon the leaves of 
the maple almost immediately after hatching, the 
preference being given the under side and near 
the midrib, although they are found upon the 
upper side to some extent; this is entirely owing 
to the number of insects upon the tree. When 
in a state of rest, the young lice draw the anten- 
nse under and parallel with the last joint of the 
fore pair of legs, the two remaining pair extend- 
ing backward. During the summer the young 
insects increase in size, and continually grow 
darker. They molt several times during their 
growth, and do so by shreds of skin peeling off 
and not cast off entire, as in the usual way. 
Although they seldom leave the position first 
assumed, during the summer, they have full use 
of their legs, since when the leaf is detached 
from the tree, the young lice will withdraw their 
beaks and move quite actively about in search of 
fresh f 004 When young, the males and females 
can not be distinguished one from the other, but 
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in a few weeks the males cease growing and 
change into the pupa state. The male scale is 
lighter than the growing females, and becomes 
longer and narrow. As the transformation pro- 
gresses, two anal stylets project from the poste- 
rior end, and soon after the end is slightly raised 
and the male comes forth, leaving behind on the 
leaf the whitish larval scale. These are found 
scattered about among the females, on both 
upper and under sides of the leaf. The male 
louse is very different from the female. During 
the pupa state he has acquired wings for the new 
sphere into which he is about to enter, and, 
although he still retains the legs and antennae, 
the beak and mouth organs are wanting, since, 
in the short existence granted him, there will be 
no need of food. The males generally appear 
the latter part of the month of July, and con- 
tinue some two weeks. They are very active, 
flying about the leaves with great rapidity. At 
this time, impregnation takes place, the males 
■ djriing shortly after, while the females remain on 
the leaves and continue to develop. We find 
that this louse is single brooded, the females 
living a few weeks over one year, the eggs depos- 
ited the latter part of May, and the young lice 
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appearing three weeks and a half after. That 
they settle down at once upon the leaves of the 
tree and remain until autumn, when they return 
to the under side of the leaves, remaining in this 
assumed position the remainder of their lives. 
The males appear in eight weeks after the young 
have hatched, and the females are then fully 
developed; in two or three weeks the males 
disappear entirely, while the females remain 
dormant on the limbs six months and a half of 
the entire year. It is well known that the varied 
temperature has great effect upon the length of 
time the insects remain in their several stages of 
growth. The manner in which this insect is 
conveyed from place to place is undoubtedly 
through the transportation of the trees, the 
scales of the female adhering to the limbs when 
transplanted. The insebts sprend from free to 
tree by the aid of the wind when in the egg state. 



the waxy mass becoming detached from the tree 
in very stormy weather, and, being light, it is 
easily blown about. Many flies, wasps and bees 
are attracted to the trees by the sweet substance 
in the waxy mass, and the young lice, when 
crawling about, before settling down upon the 
leaves, will become attached to the legs of these 
insects and thus conveyed to other trees. Nature 
has made violent efforts to assist in destroying 
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the Pulmnaria innumerabilis, and one of the 
most successful ways of combating with this 
destructive insect is by cultivating and protect- 
ing the natural enemies. To the lady birds we 
are the most indebted for services in this direc- 
tion, since, unlike many kinds of insects, they 
continue their work of destruction throughout 
their entire active life, the larva and imago sub- 
sisting upon the same kind of food. Three 
kinds of lady birds are very often found upon 
the infested trees during the summer months. 
The female maple leuse has one true parasite; 
{Goccophagus Lecanii, Smith), which is double- 
brooded, and lives in the body of the female. 
The insect is small, having a black body and 
four membraneous wings. The perfect insect 
and the pupa are shown at a, and b, the hair lines 
denoting the natural size. When the imago is 
about to emerge, the dorsal part of the louse 
becomes very black and presents a rounder 
appearance ; later the parasite makes a small 
circular opening, from which it takes flight. The 
first brood occurs in early' spring, the second in 




CHALCIS FABASXTE. 

August. Remedies: The fact that the young 
lice settle upon the under side of the leaf and 
limb, renders the use of fire extinguishers charged 
with liquid solutions possible and to good effect. 
When the lice ai-e first hatched they are very 
small and delicate. A wash containing an 
alkaline solution applied at this time is sufiBcient 
to destroy them. By attaching a wire bag to a 
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common sprinkling hose, filling the bag with 
soft soap and turning on the water, a soap-suds 
will be formed which will at once kill the insects. 
The scarcity of the water system in small cities 
renders this plan impracticable, however, and 
experiments led to a plan, easily attained by all, 
and which has proved successful the two seasons 
past. The plan recommended is as follows: 
Charge a flre extinguisher, in the usual manner, 
with bicarbonate of soda and sulphuric acid ; add 
to the water one spoonful of crude carbolic acid 
to every eight gallons of water. Apply this to 
the tree; the force from the extinguisher will 
convey the fluid to all parts of the tree alike; the 
disposition of the insects to settle upon the lower 
surface of th^ leaf and limb serve to further this 
plan. Two applications should be made upon 
the same tree; the first, thrpe weeks after the 
first deposition of eggs, and the second, four 
weeks from the first application. If the work is 
delayed, the insects become! strong and the 
strength of the solution must be increased, which 
would be liable to injure the tree itself. The 
actual cost is not exceeding twenty cents an 
application, which is trifiing compared to the 
cost of replacing the tree. 

MAPLE BORER. Legged Maple Borer. 
(JEgeria Acerni.) This insect of late years has 
done extensive damage especially to shade 
maples in the West. Dr. 0. V. Riley, in his 
sixth Missouri Report, says of this insect, that, 
vieimgwith the Plat-headed Borer in destructive- 
ness, but generally following in its trail and ren- 
dering more conspicuous the damage which 
that species, does to our shade maples, the insect 
under consideration deserves notice. It may be 
called the Legged Maple borer, because the pos- 
session of sixteen legs, at once distinguishes it 
from the Flat-headed Borer. It is, indeed, in 
structure similar to, and belongs to the same 
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family as the common Peach-tree Borer, and 
the more common Current-stem Borer {JE. tipu- 
Uformia, Linn.). The cut shows that the worm 
burrows under the bark of our soft maples, feed- 
ing on the inner bark and sap-wood and never 
penetrating deeply into the more solid heart- 



wood. It is so numerous at times that it com- 
pletely girdles, and thus kills outright, trees of 
considerable size; while smaller trees are weak- 
ened, and rendered liable to be broken by wind, 
even where the worms are less numerous. The 
burrowings of the worm are filled with dark 
brown pellets of excrement, and cause the bark 
to crack open and loosen. The cocoon is loosely 
formed of white silk, and covered with the same 
brown excrement, and when about to give forth 
the moth, the chrysalis works its way partly out 
of the bark through a passage which, as larva, it 
has providently prepared, having left but the 
thin epidermis, which the chrysalis easily pushea 
through. The moth is a very pretty species, 
particularly distinguished by the large anal tuft 
of bright orange-red hairs It appears to be very 
generally distributed over the country; though, 
as none of the older eastern writers on economic 
entomology refer to its injuries, we may infer 
that it does not attract the same attention in the 
Atlantic as it does in the Middle States. The- 
moths begin to issue from the trees the lat- 
ter part of May, and continue to issue through- 
out the summer. The worms are also found of all 
sizes, during this time, and throughout the win- 
ter. I have always found the worms in such 
trees as have been injured, either hy the work of 
the Flat-headed Borer, the rubbing of- the tree 
against a post or board, or in some otlier way. 
Where the bark is kept smooth, they never seem 
to trouble it, the parent evidently preferring t» 
consign her eggs to cracked or roughened parts. 
For this reason the worm is not found in the 
smoother branches, but solely in the main trunk. 
Whether the soap application will prevent the- 
moth from depositing her eggs, is not known; 
judging from analogy, probably not. Yet it will 
tend to keep the bark smoother, and, in being 
used to shield the tree "from the other borer, it 
will indirectly shield it from this one. Mr. 
Gennadius recommends whitewashing the trunks, 
and filling up all holes and fissures with mortar, 
so as to render the bark as smooth as possible. 

MAPLELEAF CHENOPODIUM. (Se& 
Goosefoot.) 

MAPLE SUGAR. In the article Sorghum, 
will be found matter relating to sugar making, 
from the best data except that of making sugar 
from the true sugar cane, and making maple 
sugar. So far as condensing the sap of the maple 
is concerned and converting it into sugar tha 
ideas expressed in the article Sorghum will apply. 
The tapping of the trees and gathering the sap, 
when there is a considerable sugar orchard, must 
be carried out systematically, and_, when proper 
implements are to be obtained, it is cheaper that 
the best quality of these be bought. Yet, in many 
localities, it is diflScult to procure modern uten- 
sils, especially in the settlement of a new coun- 
try. Thus, we will suppose that one of the early 
settlers, a farmer, is going to engage in making 
maple sugar, he would commence operations in. 
something like the following manner: The first, 
thing to be done is to procure something in whick 
to catch the sap, and just before the season for 
making sugar arrives, he takes his axe, goes into 
the woods where the work is to be done, and 
proceeds to make a sufficient quantity of troughs. 
These are generally made out of soft timber, 
such as will split freely and work easily; trees of 
about one foot in diameter are selected and cut. 
into lengths of from two and a half to three feet; 
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these are split through the center, and the blocks 
thus made are dug out with the axe, and made 
large enough to hold from one to two pails of 
sap. He next wants some spouts to conduct the 
sap from the tree to the trough; these are made 
of some timbpr that splits well, and are made by 
cutting or sawing blocks one foot in length, and 
splitting them into thin, narrow staves. If a 
crooked f row can be obtained to split them with, 
they are of the desired form; but if they have to 
be split with an axe, as is frequently the case, 
then a shallow groove has to be cut on one side 
for the sap to run in; one end of the spout is 
sharpened to correspond with the shape of the 
tapping iron. This instrument is about one foot 
in length, and made of iron in the shape of a 
■carpenter's e'oiige, the cutting end being about 
two inches wide and usually made of steel. 
When the sap, will run, the trees are tapped by 
making two incisions on the body of the tree, 
near the ground, or as near as the snow will 
admit; these incisions are made in the fonn of 
the letter V; just bfelow the point of these cuts, 
another is made with the tapping iron by driving 
It into the tree with the axe, and into this the 
sharpened end of the spout is driven, and under 
this spout a trough < is placed to catch the sap. 
Previous to tapping the trees, a place is prepared 
to boil the sap; thw is done by felling a large 
hard wood tree; from the butt end two logs are 
•cut, the length of these depending on the num- 
ber of kettles to be used. If only two are used, 
they would be about six feet long. These logs 
are placed on the ground parallel with each 
other, with a space between them wide enough 
to hang the kettles. At each end of the logs a 
■crotched stick is set into the ground, and across 
these a pole is laid; from this pole the kettles 
are suspended. These are generally iron, and 
hold from twelve to fifteen gallons. In boiling 
the sap, when the logs are burned up, others are 
cut from the same tree and rolled up to supply 
their places. If the tree did not supply logs 
enough for the season, and others coiid not be 
brought conveniently to the fire, a tree was cut 
in another place and the boiling place removed. 
It was usually the custom, however, when it was 
■desirable to have a permanent boiling place, to 
,go in the fall or winter previous and cut and 
pile logs enough near the boiling place to last 
through the season; sometimes wood was cut 
and piled ready for use, but generally the wood 
lused was green, and cut from day to day as it 
was wanted. The sap was gathered and carHed 
to the boiling place in buckets or pails suspended 
from the ends of a wooden yoke, made to fit the 
ishoulders of the person who gathered the sap. 
In gathering sap when the snow was deep, unless 
paths were made to go in, it was necessary to use 
anow-shoes to go around on the snow. Gener- 
ally a rude shanty was erected near the boiling 
place, under which the tools that were used and 
sometimes a little dry wood were placed, and 
into which the man himself could also go when 
occasion required. Our fathers had but limited 
mea,ns for storing the sap when gathered; and 
■during a good rufi much of it would be Wasted, 
and during stormy weather much snow and rain 
would get into the sap. ' In boiling sap in kettles 
iung between logs, the wood to make the flre 
with had to be set endwise between the logs and 
kettles, and as the lower ends burned off, the 
tops of the small sticks would frequently fall 



into, the kettles; leaves and ashes would occa- 
sionally be blown in by the wind, and when the 
sap was nearly boiled down to syrup it would 
burn on the sides of the kettles, thus giving the 
contents of the kettles an additional color. In 
some instances the syrup was strained through 
hemlock boughs, and then boiled down to sugar, 
if a mixture made by boiling such a compound 
together could be called by that name. Those 
who wished to make a nice article would strain 
the syrup through a linen strainer, then clarify it 
with milk or eggs, then strain it again and boil 
it to sugar. In this way a much better article 
of sugar was made than one would suppose. At 
the close of the season the troughs were turned 
bottom upwards by the tree, or set endwise 
against it, where they were ready for nise next 
spring. The spouts were taken from the trees, 
and with the kettles and other tools, earned to 
the dwdling-house of the owner for future use. 
After a series of years wooden buckets began to 
be used in the place of troughs, and instead of 
tapping the tree vs^ith the axe and tapping iron, 
an auger was used. The trees were tapped by 
boring a hole into the tree from one to two 
Inches in depth, and short, round spouts driven 
into the holes; an iron spike was driven into the 
tree a few inches below the spouts on which the 
bucket was hung by means of a hole bored 
through one of the staves near the top. A caul- 
dron kettle was substituted for boiling the sap, 
and this large kettle was hung up to one end of 
a long pole resting on a crotched stick set in the 
ground ; this pole was so balanced that when the 
kettle was filled with sap, the other end of the 
pole would rise and let the kettle down to the 
fire; but when the sap was boiled down low, the 
kettle would rise out of the way of the fire. 
The advantage of having it hung in this way 
was, that much less of foreign substances got 
into the sap while it was boiling; and if the per- 
son who was boiling the sap should be absent 
from the flre for some time, and the sap get low, 
it would swing up from the flre, and iims pre- 
vent it from being burned. After this, those 
who had cauldron kettles began to set them in 
arches made of stone, and these' arches were 
generally protected from the storm by a shelter 
of some kind, at the same time the wood for 
boiling the sap was cut the season before it was 
wanted for use, so that it would be dry when 
wanted. Those persons having sugar lots near 
their dwelling-houses, accessible to a team, and 
having conveniences at their dwellings for boiling 
sap, drew it and boiled it there; the sap was gath- 
ered and put in barrels, and drawn on sleds to 
the boiling place. Soon after this, as there began 
to be a market for maple sugar, those engaged 
in the business began to build permanent houses 
and enlarge their accommodations and facilities 
for manufacturing. These sugar houses are 
generally built on the sugar lot, and were made 
large enough to contain not only boiling fixtures, 
but the storage for sap, the sap buckets when 
not in use, and generally the wood to be used 
These improvements in the manufacture of 
maple sugar which liave been mentioned would 
bring us down to about thirty years ago, at 
which time considerable attention had been given 
to the business, both in the manufacture oi the 
sugar and the preparation of it for market. 
About this time sheet iron pans began to be used 
for boiling sap, and from thence a new era seems 
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to have commenced in the business. It was soon 
ascertained that those who used these pans for 
making sugar obtained a much better article 
than those who used iron kettles, and that those 
•who made the best sugar sold it for the highest 
price; and that while there were generally plenty 
of customers for a good article, it was often diffi- 
cult to dispose of an inferior one at paying prices. 
These considerations, with the increasing demand 
for maple sugar have stimulated those engaged 
in the manufacture to make all the improve- 
ments that were possible, so as to produce a 
superior article at the least expense and with the 
least labor. The most approved way of build- 
ing sugar houses' now is to locate them so that 
the ground on one side of the house, will be sev- 
eral feet higher than on the opposite side. The 
general plan of the house and fixtures for boil- 
ing and storing the sap is as follows : The house 
is made large enough to enclose the arch and 
store-tubs at one end, with the wood in the other 
end, and the sap buckets in the upper part. 
The arch is built near one side of the house, and 
on the opposite side is built a platform on which 
the store-tubs are placed. These tubs are so 
arranged that the sap can be drawn by means of 
a faucet in the bottom of the tubs into a spout, 
and run into the heater or pans. On the outside 
of the building the ground is fitted at such a 
height that the sap can be drawn from the bot- 
tom of the gathering tubs and run into the tops 
of the store-tubs. With this arrangement all 
the labor of lifting the sap after it is placed in 
the gathering-tubs or buckets and brought to the 
iouse is avoided; the only force used after this 
until the sap is in the pans is that of gravitation. 
In the sides of the building are doors, so calcu- 
lated as to afford means for the steam from the 
boiling sap to pass off. The arches are generally 
built of brick, though where suitable stone can 
be obtained it is sometimes used. The arch is 
usually made wide enough to set on one pan and 
long enough to place one or two pans, as maybe 
required, and a heater. The pans to be set first 
from the mouth of the arch, and the heater 
between the pan and chimney. The mouth of 
the arch is fitted with a cast iron frame and door. 
About eight inches from the bottom of the arch 
is a bed on which the fire is made; this floor is 
generally made of narrow, flat stones, with suffi- 
cient space between them for the coals and ashes 
to fall through into the lower part, and thus pre- 
vent the fire-place from getting clogged up, as it 
would do in boiling any length of time without 
the floor. In this arrangement of the floor, the 
draft of air passes under and up through the 
fire, throwing the flame and heat of the fire 
against the bottom of the pans. The pans are 
generally set directly on the top of the arch, 
which is made level and smooth for that pur- 
pose. The ends of the pans rest on iron castings 
made for that purpose. On the end of the arch 
where the heater is placed is fitted a cast iron 
frame, in which the heater sets. The pans for 
boiling the sap are made of Russia sheet iron, 
and are of different sizes, holding from one to 
four barrels. The size of a- pan holding one 
barrel is two feet three inches long, and two feet 
wide on the bottom; a two-barrel pan, five feet 
five inches long and two feet wide ; a three-bar- 
rel pan, five feet four inches long, three feet three 
inches wide, a one and a half barrel pan, four 
feet four inches long, and two feet wide. The 



depth of the pans is seven and a half inches. 
The sides of the pans usually flare about three 
inches on a side, which would make the top of 
the pan six inches wider than the bottom. 
Handles are placed on the sides of the pans near 
the top. The cost of the pans will vary with 
the price of iron and also the quality of the 
stock. The sap-heater is a modern improve- 
ment. Experience in the process of boiling sap 
has shown that whatever vessel is used, the 
larger the surface exposed to the fire the faster 
will evaporation take place, and that evapora- 
tion will proceed faster in shallow vessels than in 
deep ones; and on this principle the sheet-iron 
pan has been constructed. In the construction 
of the sap-heater the idea was to make a vessel 
in which a much larger surface of the vessel, and 
consequently the sap, would be exposed to the 
fire than was in the pan then in use. To accom- 
plish this it was proposed to incorporate into a 
sap-pan the principle, and as far as practicable, 
the form of a high-pressure steam engine. The 
plan adopted was to make a pan, with a box or 
pit extending down from the bottom of the pan. 
Into this box were placed a number of tubes: 
the ends of tubes made tight to the sides of the 
the pit, and holes cut through the sides of the 
pit against the ends of the tubes. In making 
the pit the holes are first made in the sides; then 
the tubes fitted in. When the pan was placed 
on the arch the pit of tubes would be placed in 
such a position that the heat and smoke of the 
fire should pass through these tubes, thus expos- 
ing a very large surface to the action of the fire, 
and, consequently, when the vacant places 
between the tubes were filled with sap, a very 
rapid evaporation must take place. Another 
consideration in the use of the heater is, that no 
additional fuel or heat is required; the heater, 
being placed in the arch behind the pans, 
receives the heat from the fire after it passes from 
the pans, so that all that is accomplished in boil- 
ing with the heater is a clear gain in time and 
fuel. In using the heater it was found necessary 
to have the top part of it made high, to prevent 
the sap running over when boiling; for when the 
fires are hot the heater is filled with foaming 
sap. Even with the high top it is necessary to 
have one or two tubes or spouts in the side near 
the top, to let the boiling sap into the pan before 
it, and also to make the system of boiling 
arrangements complete, which will be examined 
hereafter. The sap-heater is made of the best 
quality of tin; the usual size is as follows: The 
upper part is nineteen and three-quarters by 
thirteen and one-quarter inches wide on the 
sides at the bottom, and eighteen inches high; 
the sides flare about two inches, so that the top 
is about four inches wider than the bottom. 
The pit is twelve and one-half inches deep. 
The tubes are thirteen and one-half inches long, 
and one and three-quarters inches in diameter. 
A pit of this size will contain thirty-five tubes, 
placed in five rows, seven tubes in a row. Near 
the top of the heater, on the side next to the pan, 
one or two tubes are placed to carry the sap from 
the heaterto the pan. On the sides of the heater, 
at the top, are handles for taking it off. The 
cost of the heater is from eight to fourteen dol- 
lars, according to the size. The method of tak- 
ing off the heater is to have a windlass directly 
over it. When the heater is not in use in boiling 
sap, a piece of sheet or cast iron, is used to cover 
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the place in which it sets. To remove the pans 
from the arch when they contain hot sap or syrup 
various ways are used. The simplest and safest 
way is to have a strip of board nailed to the studs 
on the side of the house, the top edge of the board 
level with the top' of the arch; then have two 
strips of board just long enough to reach from the 
side of the house to the bottom of the pan oh the 
arch; have the upper side of the ends of the 
boards next to the pan beveled off to ah edge; 
place these near the ends of the pans. After 
the greater part of the syrup has been dipped 
out of the pan, stand at the side of the arch 
between these boards; take hold of the handles 
of the pan and draw it upon the boards where it 
can be emptied of the rest of the syrup. The 
plan for boiling sap in the arrangement just 
described is, after the sap has commenced boil- 
ing, to have a stream of sap running into the 
heater, and from the heater into the pan before 
it, in which it is boiled down to syrup. If two 
pans are used, the sap is dipped from one to the 
other. The quantity of sap which can be boiled 
in a given time depends on many circumstances. 
Sap will boil much faster on a clear day than on 
a cloudy or stormy one, and weak sap will boil 
away faster than that which is stronger. With 
a three-barrel pan and a heater, with good wood 
and favorable weather, sap enough for eighty 
pounds of sugar can be boiled in a day as an 
average day's work. The kind of wood used 
may be either hard or soft, though it is now 
thought that equal parts of both kinds, mixed 
together, are the most economical. With one 
pan and heater the wood should not be cut over 
■ three feet long; some think two feet long 
enough. If the wood' is. too long it will clog up 
the back part of the arch with coals, so that the 
heater will not work as well. One cord of 
wood, (running measure,) two feet long, will 
boil as much sap as a cord four feet long. One 
cord of wood two or three feet long, is calculated 
to make one hundred pounds of sugar. The 
buckets used to catch the sap are made both of 
wood and tin, the wooden ones being generally 
used. These are made of pine lumber, hooped 
with iron, and painted with oil paint on both 
sides;; at the top of the bucket, on the outside, 
is an ear made of sheet iron, through which is a 
hole large enough for the spike to pass on 
which it is hung. The spouts used for convey- 
ing the sap from the tree to the bucket are 
principally made of wood, although metallic 
ones are used to some extent. The wooden 
spouts are made of hard wood, birch making 
the best. They are made by taking inch boards, 
sawing them into strips one inch wide, then cut 
into pieces the length of the spout, which is 
about six inches; these are then put into a lathe 
and turned round and smooth, one end of which 
is tapered down to a little less than half an inch 
in diameter ; a hole about one-fourth of an inch 
is then bored through the entire length, and the 
spout is ready for use. The spikes for hanging 
the bucket on the tree are made of wrought 
iron, and are about two inches in length, with 
the head on one side of the nail, to prevent the 
bucket from slipping off. A common half-inch 
bit is used for tapping the tree, though many 
use one seven-sixteenths of an inch for that 
purpose, and a one-half inch bit for boring the 
second time. In all sugar lots where the surface 
of the laiid will admit of a team Jbeing used, the 



sap is drawn from the different parts of the lot 
to the sugar house, on sleds. For this purpose 
a gathering-tub, holding three or four barreU, is 
used. This tub is made with a head in both 
ends, the diameter of the bottom being much 
larger than the top, to prevent it from tipping 
when filled. In the top of the tub a hole is ciit 
large enough to turn in the sap; a lid is made to. 
fit this hole, so that when the tub is full it can 
be closed tight, to prevent the sap from being 
wasted in going to the house. The tub is 
fastened on the sled with stakes or chains. The' 
tubs in the house for storing are usually about 
the size of the gathering tubs; they have but 
one head, and the tops of these are the largest. 
Both the gathering and storing tubs are made of 
spruce or pine planks, hooped with iron, and 
usually painted on the outside. The storing- 
tubs should be painted on the inside like the 
buckets, to prevent them from becoming sour 
and discolored with mildew. Whenever stor- 
ing tubs or buckets become sour, they should be 
immediately washed clean before putting more- 
sap in them. In those lots where a team can, 
not be used to draw the sap, a hand sled can be- 
frequently used with advantage. Many of the 
sugar lots are located on the sides of hills so 
steep that neither teams nor hand-sleds can be 
used to draw the sap. In these lots leading 
spouts or pipes can be used in a way to save 
much severe labor. By having the sugar house' 
located at the lowest part of the lot, lines of 
leading spouts can be put up from the house to. 
different parts of the lot, and in these spouts 
the sap can be run from those places to the 
house. Bpouts can not be used when it snows, 
as the snow that falls into them will choke up 
the passage of the sap, so that it will run over 
and waste. In rainy weather considerable water 
will collect in the spouts if the line of spouts is- 
a long one. At the -upper end of the line at 
store-tub is placed; by means of a faucet the 
sap is drawn into the spouts, and the size of the 
stream gauged to their capacity. Pipes are a. 
great improvement on the wooden spout. It 
can be used as well in stormy as in pleasant 
weather. The size of the tube generally made- 
is one-half inch; one end of these spouts is made 
a little larger than the other, so that the ends, 
will fit tight in putting them up.. The quantity of 
sap which different trees produce varies largely; 
some will produce as many pailsful,as others dO' 
quarts. As a general rule, second-growth trees 
that have the most top will produce the most 
sap ; with first-growth trees the difference is not 
as great. Trees standing in open land will pro- 
duce much more sap than those growing where 
the timber is thick. Sap varies much in sac- 
charine strength. Trees growing in open fields, 
or in exposed places produce a sweeter sap than 
those growing in the forest. Some years the- 
sap will produce much more sugar than in 
others. Taking one year with another, eight 
pounds of sugar to a barrel of sap is a good 
average yield. Sap requires to be reduced tO' 
about one-twentieth of its bulk, to form goodi 
syrup. In making maple sugar or molasses, one 
thing is indispensably necessary in order to make 
a good article; that is, cleanliness in every pro- 
cess from the tipie the sap is collected till it is- 
made into sugar. Great care should be taken 
that all the implements used to hold the sap or 
syrup should be kept clean and sweet. The samei 
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care should be taken to prevent all foreign sub- 
stances, such as bark, leaves and dirt, from get- 
ting into the sap, and also to remove them as 
soon as possible, whenever they do get in, as 
everything of this nature has a tendency to impart 
a dark color and also an unpleasant flavor to the 
.sugar. Sap usually runs best in pleasant weather, 
when the air is clear and wind west — an easterly 
wind dries up the sap — but at this season of the 
year, changes of weather and storms are frequent, 
and if it can be avoided, sap should not remain 
out to be exposed to the storm, as water from any 
source injures the quality of the sugar. Experi- 
ence has shown that the sooner the sap is con- 
verted into sugar after it leaves the tree, the bet- 
ter; and especially ,U this the case when the 
weather grows warm ; for the sap is liable to sour 
in the buckets, and also in the store-tubs. When 
the weather is quite warm — as it sometimes is 
for^ day or two — sap will sour in twenty-four 
hours. At such times tlie boiling should be 
forced to the utmost extent, night and day, if 
necessary. At no time should njuch sap be 
allowed to accumulate on hand,'if it can possibly 
be avoided. After the sap has been gathered, if 
there is dirt in it without ice, it may be strained 
as it runs into the pans. After the boiling has 
commenced, it should be kept up without cessa- 
tion until it is reduced to syrup. Twelve hours 
ia long enough to boil at one time for syruping 
off. The syrup should be boiled down as thick 
as it can be strained when taken from the fire. 
Whatever dirt and scum arises on the surface of 
the sap when boiling should be removed with 
a skimmer. As soon as the syrup is taken from 
the Are, it should be strained into a tub used for 
that purpose, and allowed to fettle. The best 
strainers are made of home-made flannel — one 
thickness of cloth answering for a strainer. After 
the syrup has settled, it should be made into sugar. 
Pour off that part which is clear into the pan or 
kettle to be used in boiling it, leaving the sedi- 
ment in the tub. By turning some hot sap into 
this it can be settled again, and either boiled 
down by itself or with the next lot of syrup. It 
was formerly the practice to clarify the syrup 
with milk or eggs, to remove the impurities; but 
if the syrup be well settled it needs none, for the 
simple reason that there are no impurities to 
remove. After the syrup is placed on the fire it 
should be kept boiling with a steady Are until it 
is done. Sometimes, while boiling, it is inclined 
to run over. To prevent this, put a piece of but- 
ter the size of a marble into it, and sometimes it 
may be necessary to put in a second or third 
piece before it will, settle. A very good way is 
to take a stick long enough to reach across the 
vessel; lay this stick across the top of it, and 
• from the stick suspend a piece of fat pork; when 
the syrup rises against the pork, it has the same 
effect as the butter. If neither of these methods 
win prevent the syrup from running over, the 
heat of the fire must be reduced until it boils 
steadily. The degree of hardness to which the 
sugar needs to be boiled depends on the subse- 
quent treatment. If it is to be put into tubs and 
drained, it should be boiled only enough to have 
it granulate readily; if it is to be put into cakes, 
it should be do.ne so hard that it will not drain 
at all; it is necessary to boil it as long as it can 
and not bum. There are various ways of telling 
when the sugar is boiled en,ough. A convenient 
and good way is, when snow can be obtained, to 



have a dish of snow, and when some of the hot 
sugar is put on the snow, if it does not run into 
the snow, but cools in the form of wax on the 
surface of the snow, it is done enough to put into 
tubs to drain. But when it is to be caked or 
stirred, it should be boiled until, when it is cooled 
on the snow, it will break like ice or glass. When 
snow can not be obtained, kir some of the sugar 
in a dish, and as soon as it will granulate, it is 
done enough to drain; when it will form bubbles, 
feathers, or ribbons, on being blown, it is done 
enough to cake or stir. To try it in this way, 
take a small wire or stick and form one end into 
a loop; dip this loop into the sugar and blow 
through it to produce the forms described. When 
the sugar is done it should be taken from the fire 
immediately, and cooled. It is then ready to be 
put up in any way that may be wanted. In large 
places, or where large quantities of sugar are 
made and the syrup is sugared off at the sugar 
house, a one-barrel pan fitted to a small arch is 
used to make the sugar in; but when the sugar- 
ing-off is done on the stoves of the dwelling- 
houses, as large quantities of it are, smaller pans 
or brass kettles are used. These pans are made 
of sheet iron, tin and copper; a convenient size 
is one of twenty-two inches long by thirteen 
wide on the bottom, and thirteen inches high, 
with handles on the ends. From forty to fifty 
pounds of sugar can be made in a pan of this 
description. The general method of putting up 
maple sugar for family use is to place it in tubs 
and drain it. When put up in this way, the 
sugar should stand long enough after it is taken 
from the fire to become well crystallized before 
it is put into the tubs. The best tubs for this 
purpose are those holding from one to two hun- 
dred pounds, made flaring, largest at the top, 
and having two bottoms. There should be a 
space of several inches between the bottoms, to 
contain the molasses which drains from the sugar. 
The upper bottom should be fitted loose, so that 
it can be taken out when the tub is empty. In 
this bottom one or more holes should be made 
for the molasses to drain through. When the 
tubs are to be filled with sugar this liole should 
be. stopped with a stick long enough to reach 
above the top of the tub. After the first batch of 
sugar put into the tub has become hard, the stick 
should be loosened and raised a little, and this 
process continued until the tub is filled. The 
molasses will drain through this hole into the 
receptacle below the sugar, where it is secure 
from dust and insects, and when wanted for use 
it can be drawn out by means of a faucet in the 
side of the tub. Many families are in the habit 
of stirring a portion of their sugar, as in this 
form it retains its flavor better than when it is 
drained, and is in a more convenient form for 
use. When the sugar is to be stirred it should be 
boiled hard enough to cake. When it is done, 
take it from the fire, set the pan in a cool place, 
and with a wooden paddle commence stirring it 
briskly, and continue to do so until the sugar is 
grained and dty, or of the consistency of the 
brown cane sugars. If it is then put into tight 
boxes or tubs and thus kept, it will retain the 
fresh maple flavor for some length of time. 
When the sugar is to be caked, it should be 
allowed to stand after it is taken from the fire 
until it is partially grained, when it should be 
run into the moulds. ,Care should be taken not 
to let it get too cold before it is put into the 
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moulds, for it hardens bo fast at this stage that 
it must be handled quickly in order to cake in 
good form. If it is desirable to have the sugar 
of a coarse grain, it should not be stirred while 
it is crystallizing; |)ut if a finer grain is wanted 
by stirring it moderately, while cooling, any 
desired grain can be obtained. Both wooden 
and tin moulds are used to cake sugar in, and 
these are made of difEerent forms and sizes — the 
weight of the cakes varying from two ounces to 
several pounds. The general form of the cake is 
a square, as this is the most convenient one for 
packing in boxes,. in which form it is put up for 
market. Previous to putting the sugar into 
moulds, they should be Wpt with water as this 
prevents the cakes from sticking. After the 
sugar is removed from the moulds, they should 
be washed before they are filled again. In drain- 
ing sugar most of the coloring matter can be taken 
out and a white sugar obtained; but in this pro- 
cess much of the maple flavor is lost. The 
' method is to cover the top of the sugar with wet 
cloths, flannel generally being used. These cloths 
should be wet and also washed daily in cold 
water until they are removed from the sugar. 

MABASMtJS. Leanness, wasting away. 

MARBL£. Limestones with a granular and 
crystalline appearance; they are for the most 
part primary or transition. The colors and 
variegations are adventitious, depending upon 
the presence of other minerals. Good marble 
being entirely carbonate of lime, yields flf ty-six 
per cent, of lime when well burned. 

MARC. The matter which remains after the 
pressure of fruit; or any substance which yields 
oil; or, iitfact, any fluid matter for the separa- 
tion of which the action of the press is required. 
What remains in the press is the marc. 

MARCESCENT. In botany, a term applied 
to leaves, etc., wjiich are permanent, and when 
withered do not fall off. 

MARE. The mature feJhale of the horse. 
(See Horse.) 

MARE'S TAIL. Hippuris imlgaris. A curi- 
ous indigenous aquatic, growing in marshy situa- 
tions, and in ditches, pools, and the borders of 
slow streams. 

MARGABIO ACID. An acid obtained from 
animal fat. It derives its name from its resem- 
blance to pearl. Its appearance and properties 
very much resemble those of stearic acid, another 
product of animal fat, the chief difference being 
' ill the greater fusibility of the margaric, which 
melts at 140° Fahr. 

MARGARINE, The solid white fat of oils. 
A margarate of glycerine. 

MARGABITIC ACID. One of those fat oils 
peculiar to castor oil. 

MARGARONE. A product of the distillation 
of margaric and stearic 'acids; a white, pearly 
mass. 

MARIGOLD. Calendula. A genus of showy 
plants, amon^ which is the old and well known 
common marigold (C offidnalia). This species 
was formerly used in soups and broths, but is 
now little regarded. Some of the newer varieties 
are beautiful. 

MARINE ACID. Muriatic acid. 

MARINE SALT. Common sea salt. 

MARJORAM. Origanum. A genus of well 
known, pungent, and gratefully aromatic herbs. 
The plants are all of easy cultivation ; the shrubby 
kinds are increased by cuttings or slips; the 



herbaceous species by dividing at the roots. The 
species generally cultivated are the common or pot 
marjoram (0. vulgare), and sweet or summer 
marjoram (0. magorand), and bastard or winter 
maijoram (0. Tieradeoticum.) A light, dry, and 
moderately fertile soil is required for their 
healthy growth ; and if it is one that has not been 
cropped for a considerable time, it is the more 
favorable for them. If the soil is wet or rich, 
they are deficient in their essential qualities, and 
the perennials are unable to withstand severe 
weather. The sowing is performed either in ' 
drills, six inches aparti or broadcast; in either 
case the seed being buried not more than half an 
inch deep. Tbe tops and leaves of all the species 
are gathered when green, in summer and autumn, 
for use in soups, etc. ; and dried in July or 
August, just before the flowers open, for winter's 
supply. 

MARKETING CROPS. The marketing of 
crops is not the least important of the various 
divisions of agriculture. Here the farmer 
becomes the salesman, and as much tact, com- 
bined with strict integrity, is necessary here as 
in selling any product whatever. In the city or 
village, certain individuals become known for 
their produce being precisely as represented. 
In this case the buyer of grain takes it, the 
price being flxed according to the sample 
shown. If the farmer understands the ruling 
value of the commodity, but little trouble is 
experienced in selling in any market where 
■ there is competition. If there is no competition 
so much more the necessity that the seller knows 
the precise money value of the article to be 
sold. In the case of grain, he must understand 
the various grades, and prices. If live stock, 
the price according to fatness. If wool, the 
grade, whether it be flne, coarse, middle, or 
combing wool, and the price according to clean- 
ness, and uniforihity in packing. If butter, 
cheese, eggs, or other minor products of the 
farm, the seller must be competent to state the 
quality exactly, and then he can always fix a 
price anywhere in reason. The buyer is never 
deceived in the goods he examines, but may be 
in the statement of the seller, if he relies on his 
word. The buyer is an expert, or should be. 
So should be the farmer. Thus neither party 
will be deceived by misrepresentations of the 
other. In the case, where articles are to be con- 
signed to a commission man in some distant 
city, a statement should be sent, detailing arti- 
cles, quality, number of packages, weights, gross, 
tare and net, or number of bushels, or count, 
including bill of lading — is especially important 
in the case of butter, cheese, eggs, vegetables, 
fruits, berries, etc. If grain, samples should be 
forwarded by express, in case it is to be sold to 
arrive. In the case of perishable articles, as 
vegetables, etc., that are delivered from teams 
from day to day, these products should be care- 
fully gathered, washed, when necessary, and 
tied in bunches, packed in uniform packages, of 
a bushel or integral parts of a bushel, unless 
sold by the bushel from the measure. The 
marketman soon learns to display his products 
in the most inviting manner, consistent with 
close packing in the wagon. As to market 
systems, all large cities are provided necessarily 
with market law,s more or less stringent, m 
New York the market systeiQ includes fourteen 
or more principal market houses, and the Anna 
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of butchers and grocers, distributed over the 
city, who deal in vegetables and fruit. In St. 
Louis the regular market houses do the princi- 
pal part of the trade. In Chicago, certain streets, 
as portions of Water and Market streets are 
occupied by marketmen, who sell the products 
consigned to them to butchers and grocers who 
supply the families direct. It is well under- 
stood, however, that in our great cities the 
inhabitants can not depend upon getting their 
supplies at regular market houses, directly from 
hucksters. This has been found to be the case in 
Boston and New York, and the evils of this sys- 
tem has tended to prevention of this system in 
the newer cities of the West. Philadelphia has 
probably the most perfect system of market 
houses m the country. Philadelphia has for 
generations been noted for the excellence of its 
market system. The law provides that vege- 
tables, provisions, or fruits, exposed for sale 
shall not have been previously purchased within 
the limits of the city. When the city erects a 
market house, one-half of the building remains 
free for the use of the country people attending 
the market; and no fees, tolls, or perquisites 
are to be exacted from them for the use thereof. 
Persons who send or carry the produce of their 
farms to market, may sell beef," mutton, etc., 
slaughtered on their farms; and persons so sell- 
ing such meats, etc., are not liable to any line 
for selling in less quantities than one quarter; 
provided that farmers using the stalls in the 
market houses for such purposes shall pay a 
rent or compensation for each stall not exceed- 
ing $30 per, annum. The select and common 
council annually elect a commissioner of market 
houses. No person is allowed to sell or expose 
for sale, elsewhere within the market limits than 
in the stands specially provided therefor, any 
fruits, vegetables, or other provisions (except 
fresh fish, meat, or flour) which have been before 
purchased within the city of Philadelphia. No 
person exercising the trade of a butcher is per- 
mitted to occupy a stand or station without the 
market house free of rent; and no person is 
allowed to offer for sale any veal, beef, lamb, 
etc., unless the same is the produce of his or her 
own farm, upon any of the streets authorized 
for the stands for market wagons, under a pen- 
alty of $20. The stalls and stands within the 
public market houses, and places for the use of 
which rent may be lawfully charged, are let 
annually. No person is allowed to use steel- 
yards or spring-balances within the market 
houses. No person, except farmers bringing 
the produce of their farms to market, is allowed 
to sell or expose for sale any butcher's meat in 
any streets or other highways of the city south 
of Lehigh Avenue, east of the river Schuylkill, 
or north of Morris street, in any cart, wagon, 
etc., nor carry about the same for sale. The 
execution of these regulations provides better 
marketing than some towns of one-fifth her pop- 
ulation. On Wednesdays and Saturdays, in the 
afternoon, thousands of pounds of butter, poul- 
try, meat, and sausages are ^old to consumers 
by farmers from all the counties within thirty 
miles of the cify. The drawback to this system 
is that the poor are required to go considerable 
distances daily for their marketing. Neverthe- 
less, prices should be enough cheaper to make 
it up, when the produce is sold direct from the 
producer to the consumer. In Chicago, the 



market business is all done through middlemen 
who receive the fruits, vegetables, etc., from the 
producer, and sell to those who supply the fam- 
ilies. The commission man receives from five 
to ten per cent. , and the retailer from ten to 
twenty-five per cent. Nevertheless, but little 
complaint is heard, except from fruit growera 
who have to pay a heavy additional tax in the' 
shape of freights, sometimes carried several 
hundred miles. Chicago is the greatest fruit 
distributing market in the country, and in no- 
market are fruits and vegetables cheaper or 
more abundant.' 

MARKET GARDENING. (See Gardening.) 

MARL. A mixture of earths containing a 
large amount of mild lime. It is clayey or 
argillaceous when it has the mechanical charac- 
ters and touch of clay, sandy when silicious, and 
calcareous when almost entirely composed of 
mild lime; it is also shelly when full of fossil 
shells. There is one feature common to all true 
marls, viz., effervescence with acids. Marl may 
be derived from ancient formations, more 
especially the upper red sandstone, but Is forth© 
most part of tertiary origin, or modem, being 
produced in ponds and rivers flowing in lime- 
stone countries. The richest shell kinds are 
best, as they contain bone earth. The value of 
marls is precisely as the amount of lime they 
contain. When very rich, they may be burned 
for quicklime, which much increases their 
activity and value. Marls seldom contain more 
than twenty per cent, of carbonate of lime 
associated with sands or clay. They are appKed at 
the rate of fifteen to thirty loads to the acre, and 
do much good by altering the texture of some 
soils, as when a clay marl is applied to sandy 
lands. In some cases one hundred loads have 
been applied. They are chiefly indicated where 
the soil lacks lime, or may be improved mechan- 
ically; but being, for the most part, mineral 
composts, marls are usually serviceable, and 
often extremely beneficial, especially to poor, 
sandy lands. Shell and coral sands are of the 
nature of silicious marls, but more active, from 
containing organic matter. 

MARMORATUM. In building, a cement of 
poimded marble with lime. 

MARSH-MALLOW. AUhm. This is a genus 
of tall, free-flowering plants. The biennial and 
annual kinds should be sown in the open border 
in spring, and transplanted when suflaciently 
strong. The herbaceous kinds may be increased 
by dividing the roots or by seeds. A. rosea, the 
parent of the many beautiful varieties of holly- 
hock, yields a blue coloring matter equal to 
indigo. The common marsh-mallow (A. offici- 
nalis) is in England an indigenous perennial, 
growing abundantly in marshes, especially 
toward the sea. The root is perennial, tap- 
shaped, rather woody. Bees are very fond of its 
melliferous flowers. The whole plant, especially 
the root, yields in decoction a plentiful, taste- 
less, colorless mucilage, besides a fatty oil, 
uncrystallizable sugar, starch, and phosphate of 
lime. It is emollient, and salutary in cases of 
internal irritation. A syrup made with the root, 
as well as the decoction, is an ofilcinal prepara- 
tion used in the coughs of children. 

MARSH-MARIGOLD. Galtha. The species 
of this genus are showy, and do best in a moist 
.situation, but will grow and flower in a common 
border. They may be increased by seeds or 
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divisions. The British indigenous species are 
two in number, viz: The common marsh-mari- 
gold (C. palusiria) which grows in marshy- 
meadows, and about the margins of ponds, 
rivers, and brooks, almost everywhere. It is 
perennial in habit, blooming in March and April. 
The root is thick and somewhat tuberous, with 
many simple fibers. Stem twelve or eighteen 
inches high, round, hollow, leafy, branched, fur- 
rowed. Leaves variously heart-shaped, rounded. 
Flowers from three to five, large, bright, 
yellow, on alternate solitary stalks. The flower- 
tuds, pickled, serve for capers, which they 
resemble, except in having numerous germens. 
A double variety is frequent in gardens. Creep- 
ing marsh-marigold (0. radicans). This species- 
is found by the sides of lakes and rivulets in 
Scotland, and is scarcely half the size of the 
■common O. palustris. A double variety of this 
is cultivated near London. 

MARSH MIASM. The pestilential effluvia 
from marshes, producing agues and intermittent 
fevers. 

MARSUPIALS. Quadrupeds with an 
abdominal pouch, in which their young reside, 
as the opossum, kangaroo. 

MARTINGAL. An attachment of the bridle 
fastened by a strap to the girth and furnished 
with two straps carrying rings, through which 
the reins pass. It prevents the horse from toss- 
ing his head. 

MARUM, Bitter. In botany, the term is 
used to signify an herb with a strong smell. 

MASCAGNIN. Native sulphate of ammonia, 
found in volcanic districts. 

MASH. A soft diet occasionally given to 
horses. It is prepared by pouring boiling water 
upon a small, quantity of ground malt, bran, or 
other similar substance, in a pail, so as just to 
wet it well. After this has been done, it should 
be well stirred about, till it is thoroughly mixed 
and sweetish to the taste, when, after becoming 
lukewarm, it is in a proper state to be given to 
.the animal. It is frequently used after purges to 
increase their operation, as well as after hard 
labor, and in the time of aisease. Mashes are 
very useful for restoring animals in these circum- 
sta^Dces 

MASONRY. The art of building, especially 
with stone. 

MASSETER. The muscle which moves the 
lower jaw. 

MASSICOT. Yellow oxide of lead. 

MAST. The nuts or seeds of the beech, oak, 
chestnut, and other nut trees. (See Acorn.) 

MASTIC. The resin of the Pistacia lentiseus, 
extensively used in making varnishes; also a 
cement used in plastering walls. 

MASTIFF. The largest of watchdogs. He 
has small drooping ears,, smooth skin; is vari- 
ously colored,hanging lips, large jaw, and is 
strong, and sometimes savage. 

MASTOID. Small knots or elevations on 
bones, etc. 

MATERIA MEDICA. The collection of 
drugs used in medicine, farriery, etc. 

MATRASS. A chemical flask, with a long 
neck, used for heating or boiling fluids. 

MATRIX. A womb. A place where any- 
thing is formed. The mineral in which metallic 
ores or choice crystals a;'e imbedded. 

MATTER. Anything that has weight or sen- 
sible properties, as divisibility, impenetrability, 



extension . It is organized or inorganic, element^" 
ary or compound. 

MATTOCK. The pickaxe. The ends may 
be pointed or of the figure of a chisel. 

MATURATION. Ripening.^ The formation 
of pus in abscesses. 

MAT WEED. The sea reed. ■ 

MAUL. A large mallet, or beetle, to split 
wood. 

MAW. The stomach. Maw skin, the pre- 
pared stomach for rennet. 

MAWBOUND. (See Gastritis). 

MAW SEED. The small Poppy, which see. 

MAXILLA. The jaw. In zoology, it means 
the upper jaw; in entomology, the inferior pair 
of jaws. 

IHAXILLART. Related to the jaws, as the 
maxillary glands, arteries. 

MAT APPLE. Podophylhim peltatum. "WiW 
mandrake. An herbaceous perennial, growing 
in moist woods, bearing one stem with two 
leaves; the roots are cathartic; the yeUow fruit, 
often two and a half inches long, is acid ani? 
pleasant; it is worthy of cultivation. 

MAT BEETLE, JUNE BEETLE. Zachnos 
ternafusca. This is one of the greatest pests of 
meadows, and occasionally of pastures. Pastures, 
however, are not so liable to be severely injured 
when fully fed down, since the continued tramp- 
ing of stock is not favorable to either the egg ol 
the future growth of the insect. Cereal crops 
also suffer sometimes to a fearful extent, and 
once the grubs are found in numbers it is better 
that the land be plowed and summer fallowed, 
since the grub requires to live three years in the 
larval state before transforming to the perfect 
bettle. We have seen large tracts of meadows, 
so completely eaten off about an inch under the 
surface that the sod could be rolled up like a 
carpet, and, of course, the field as a meadow was 
rendered worthless. A heavy sowing of salt will 
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kill the grub, but to be effective, it mu?t be heavy 
enough to kill vegetation. Hogs are persistent 
hunters of these grubs, and if turned into a field 
infested will soon rid it of tliese pests, but, of 
course, also at the expense of the crop. The 
cut shows the insect in its several stages, as at 1, 
the pupa; 2, full grown larva; 3, beetle side view; 
4, the same, back view. In relation to the 
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application of nostrums, as salt, ashes, lime, etc , 
to kill these insects, it must be remembered that 
the first year of their lives they do comparatively 
little injury. The second year, unless in great 
numbers, the damage is not alvirays particularly 
noticed. The third and last year of their life 
the farmer resolves to destroy them in earnest, 
and applies liberally the so-called specifics. The 
succeeding year they are not found, and he 
rejoices in the efficacy of the doses, but if he be 
an observing man, he -will find the May Bugs 
(beetles) flying in great numbers. Here is the 
time to destroy them by killing them wherever 
found. Among the most effective means, the 
beetles being nocturnal, is to place torches, fed 
with kerosene or petroleum, in the fields. The 
beetles will fly to the light, and their wings being 
scorched, they are incapable of further mischief. 

MAT TBEE. The hawthorn. 

MAY WEED. Matricaria ehamomilla, and 
other plants. Perennial rooted, composite herbs, 
overrunning rich cultivated lands; they should 
be mowed before flowering, and exterminated by 
cultivating hoed crops. 

MEAD. A wine made by fermenting one part 
honey boiled in three parts water, or so the liquid 
will besir out an egg the size of a ten-cent piece ; 
and flavored with various aromatic herbs, accord- 
ing to the taste. 

MEADOWS. Lands seeded down to grass to 
be cut for hay are termed meadows. Those 
used exclusively for grazing are pastures. Never- 
theless, a meadow does not become a pasture 
simply because the aftermath is eaten off on the 
ground. The seeding of meadows is for an 
entirely different purpose than that of pasturage. 
In meadows the ideals to select such grasses as 
will furnish the heaviest swarth of palatable and 
nutritious hay, and which shall ripen together. 
The principal hay grasses in the United States 
are. North, Kentucky blue grass, orchard grass, 
fowl meadow grass, smooth stalked meadow grass, 
tall fescue, timothy, and red top. When Ken- 
tucky blue grass ripens in June the other grasses 
will ripen asfoUows: orchard grass, June; fowl 
meadow grass, July and August; smooth stalked 
meadow grass, July; tall fescue, June; timothy, 
Jtily; red top, July and August. In seeding 
meadows more or. less clover is generally sown. 
If with timothy and red top as the basis, the 
clover must be allowed to get pretty ripe in 
order that the timothy may be cut when the 
seeds are half formed. Then the red top will be 
in its prime, and the clover will have thickened 
at the bottom. Blue grass, orchard grass, tall 
fescue and clover ripen nearly enough together, 
so they may form the meadow; fowl meadow 
grass and red top ripen nearly enough together 
so they may be fit for hay at the same time. Clover, 
timothy, blue grass and orchard grass like a 
strong, rather dry soil, red top will grow in moist 
soil.so will fowl meadow grass. Timothy should 
not be cut close, since the bulb at the top of 
the ground will be injured. Clover, red top, 
fowl meadow, smooth stalked meadow grass, and 
blue grass make excellent hay for cattle and 
sheep. For horses, timothy, orchard grass, and 
blue grass make superior hay, since the hay is 
clean and generally free from dust. In the 
South, clover, blue grass, orchard grass, timothy 
and red top do fairly, but in the Gulf States the 
main dependence seems to be on crab, crowfoot, 
Bermuda and gama grass, which are extensively 



sown. What is necessary. North and South, is 
careful experiments with various grasses both for 
meadow and pasture. If a meadow is to be 
pastured it should not be a timothy meadow, 
that is intended for seed. The bulb is injured, 
the seeds of other grasses come in and the timo- 
thy is ruined as a seed crop. For shipping, 
clean timothy sells better than any other hay, 
especially in city stables, At the stock yards, 
mixed hay is not objected to\ if well cured. la 
the seeding of meadows plenty of seed should be 
used. It gives a better stand, and finer hay. 
All the grasses may be sown in the latter part of 
surnmer. If the grass miss,, sow again in the 
spring. Clover should only be sown in the 
spring , and that as early as possible. (See article 
Grasses.) 

MEASLES. This is a parasitic disease of 
swine producing peculiar small cysts, scattered 
through the muscular and other tissues. These 
cysts contain the form that produces the tape 
worm in the intestines of the human family. If 
the flesh is cooked most thoroughly, these blad- 
der worms as they are called are destroyed, but 
it is better not to eat it. A hog with the measles, 
will have a cough, a discharge from the nose, 
running from the eyes, weakness of the hind 
parts, general debility, and there will be small 
pustules on the skin. Small doses of sulphur 
and saltpetre is recommended, daily for several 
weeks. Still there is little evidence that this or 
any other medicine will kill the worms. Once 
encysted they cause the animal very little fur- 
ther trouble. 

MEASURES. Measure is of length, breadth, 
and thickness, estimated by known lengths, or 
compared by other known quantities : Thus there 
are 12x12x12=1738 cubic inches in a cubic foot; 
and 3x3x3=37 cubic feet in a cubic yard. The 
following collated from the Library of Refer- 
ence, will show at a glance, the measures of 
capacity, weight, length, and time, both ancient 
and modern. Measures of capacity are: 

The Imperial gallon is 377,274 cubic incheB. A gill, or 
quarter of a pint, is %% inches. 

The Imperial gallon contains 10 pounds avolrdupoin of 
distilled water, weighed in air, at 63°, with the barometer 
at 30 inches. Two gallons a peck, eight a bushel, and 
eight bushels a quarter. 

One English wine gallon is equal to .0833111 Imperial 
gallons. 

One ale gallon=.l .017045 Imperial. 
One corn bushel— 0.96943 Imperial. 
One Imperial gallon— 1.20032 wine gallon. 
One Imperial gallon— 0.933341 ale gallon. 
One Imperial gallon=1.0315a com gallon. 

An Imperial gallon is 4.843452 litret*. 

Heaped measure, per bushel, is 2815^ cubic incheB clear. 

The standard bushel kept at Guildhall contains 2145.» 
cubic inches of water, weighing 1131 ounces and 14 penny- 
weights. 

The Winchester bushel is 18H inches diameter and 8 
inches deep, containing 2150.42 cubic inches. 

A quarter of corn is the fourth of a ton, and eight bnsh- 
ele, or two sacks. 

A strike is four pecks. 

1000 ounces of rain water are equal to about IVi gallons 
wine measure, or to a t ubic foot. 

7 pounds avoirdupois is a gallon of flour. 

A chaldron of coals is 58Ji cubic feet. 

Twelve wine gallons of distilled water weigh 100; 
pounds avoirdupois. 

Nineteen cubic inches of distilled water, at 50°, weigh 
10 ounces, Troy. 

A cubic inch of distilled water at 62°, m a vacuum, i» 
252.724 grains. , ^ , . „„ 

The Imperial measure for heaped goods contains 80 
pounds avoirdupois of distilled water, and is 19^4 inches 
Irom outside to outside at the bottom; the heap to be in a 
cone at least six inches high from the outside; three mak- 
ing a sack and twelve sacks a chaldron, which ought to 
weigh 28 hundredweight. 
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The Imperial dry bnahel, when not heaped, is 2218.192 
cubic Inches; the peck 554.548; gallon 277.274, and q^uart 
69.3185. The bushel is 8 inches deep, and 18.8 wide; 
with a heap 6 inches high. 

A tun is i pipes, 4 hogsheads, 3 puncheons, 8 barrels, or 
S52 gallons. A pipe of port is 138 gallons ; of Lisbon 140; 
Madeira 110: and sherry 120. The hogshead of claret is 57 
pallons, and the aum of Hock 36 gallons ; Teneriffe 120, 
and Cape 20. . „^ . , , 

A tun of wine is 2 pipes, and each pipe 2 hogsheads of 
63 gallons. 

A tun of heeris two butts, and each butt 2 hogsheads of 
54 gallons. 

A bushel of wheat is 60 pounds, rye 53, barley 47, oats 
38. peas 64, bean863, clover seed 68, rape 48 pounds. 

53 hundred weight is a chaldron at Newcastle, England. _ 
Akeel of 8 Newcastle chaldrons is 1554 London chaldrons. 

The Imperial corn bushel of 2818.192 cubic inches, is to 
the Winchester of 2160 42, as 32 to 31. 
. .The Imperial coal bushel of 2816.469 inches is 1(4 inches 
more than i he old coal bushel of 2814.9. 

The Imperial wine measure is to the old measure as 6 to 
6 ; 5 Imperial gallons being 6 wine gallons and one f oity- 
flve hundredth oyer. 

The new and old ale measures are as 60 to 59. 

To convert old corn measure into new, multiply by 
.96943 or thirty-one thirty-seconds ; wine by .83311 or flve- 
eizths ale by 1.01704 or fifty sixtiethB. 
' Wood, the fuel of Prance, is sold by the corde of 676 
equare feet: and 80 square cordes make what is called a 
journal. 

At 70° the specific gravity of water is 0.99913; at 38° 
is 1.00113; and at54° is 1.000B4. The diffen-nce between 62° 
and 39° in a gallon of 277.276 inches is one-tuird of a cubic 
inch. 

A last is a commercial measure, of twelve barrels of 
Boap, ashes, herrioge, etc. ; ten quarters of corn, or two cart 
loads; twenty-four barrels of gunpowder; twelve sacks 
of wool; and 1,700 pounds of flax or feathers. 
' A Scotch pint Is four English pints, 

A Scotch pint is 105 cubic inches, and a wheat flrlot 21i 
Scotch p'Uts. 
, ' The'Scotch quart 206.8 cubic inches. 
• A tub of butter is 84 pounds and afirkin 56 pounds. 

A Scotch boll is an English .sack. 
; A soldier^a canteen contains three pints. 

A litre is 61.0279 English cubic inches, or 2% wine 
pints.' 

The stere, or cubical metre, is 35.3171 cubic feet 
English. 

Tnere are 545,2670,000 cubical yards in a cubic mile, 

A Boman quadrantal was a cube containing 80 pounds 
of water, or 48 sextaries and 8 congii. A gower was 7 pints. 

The Bphah was the sixth part, or 1747.7 cubic inches, 
nearly an English cubic foot. 

The Winchester bushel is 35.^466 litres. The stere is 
35.317 cuuic feet. 

MEASURES OF WEIGHT. 

Weight is the tendency or force with which 
hodies of Various density tend to fall toward 
the earth. 

The standard of weights is tbe cubic inch of distilled 
water, weighing 252.458 troy grain's ; the troy pound 5760 
grains, or 22.8157 inches. The same standard of 7,000 troy 
. grains makes the poundavoirdupoiB,27.7274cubicinches: 
ten of which or 277.271 being the Imperial gallon ; a quart 
49.32; and a gill, of 5 ounces of water, equal 8.664. 

In Troy weight, S4 grains make a pennyweight, (mean- 
ing graius of wheat) 480 an ounce and 6760 a pound.; or 
20- pennyweights an ounce and 12 ounces apound. 

In Apothecaries' weight, twenty grains make a scruple, 
€0 a drachm ; and then as in troy weight, 480 makes an 
ounce, and 5,760 a pound. There are It ounces to the 
pound, 8 drachms to an ounce, 3 scruples to a drachm, and 
20 grains or drops to a scruple. The drachm is 60 grains. 

In Avoirdupois weight, 16 drachms make an outipe; 356 
apouud; 16 ounces a pound; llSpounds a hundredweight; 
and 20 hundredweight or 2,240 pounds, a ton, English. The 
American ton is 2,000 pounds. 

175 pounds troy are equal to 144 pounds avoirdupois; 
and 175 ounces troy are eqUal to 19J ounces avoirdupois. 

80 ounces avoirdupois are equal to 73 ounces troy, and 
14 pounds avoirdupois to 17 troy. A troy pound is 13 
ounces 2.66 drams avoirdupois ; and a pound avoirdupois 
isl pound 2 ounces 11 pennyweights 16 grains troy. 

The avoirdupois pound of 7,000 grains is 453.61 French 
grammes; and the troy pound, 5,760 grains, is 873.14 
grammes. 

One troy pound— 0.822857 Imperial pound. 

One Imperial pound— 1.215271 pounds troy. 

Henry III, enacted that an ounce should be 640 dry 
grains of wheat; 12ounces a pound; 8 pounds a gallon of 
wine; and 8 gallons a London bushel. Latterly the malt 



liquor measure has been 282 inches to the gallon, and the 
wine measure 2;^1. 

7,000 grains of water,thermometei,-62degrees,and barom- 
eter 30 inches, are 1 pound avoirdupois. 

The French gramme is 15.434 English grains. 

The smaller French weights are in tenths, decreasing, as 
deci, centi, and milli grammes. 

The larger are deca, hecato, chilio, and mirio grammes, 
in tenths, increasing. 

The kilo-gramme, or 1,000 grammes is equal to 2 pounds, 
2 ounces, 4 grains avoirdupois. 

Ill Greece, a drachma was 2 pennyweights, 16 grains; a 
mime 1 pound, IH ounces; a talent 67 pounds, 7 ounces, 
5 pennyweights. 

The Eoman weights were the As, equal to 12 ounces, 
and the uncia an ounce. 

The American quintal is 100 pounds. 

The Mysore cutcha seer is 9 ounces, IVA drachms. 

A bale of Egyptian cotton is 90 pounds, of Brazil 160, 
of Georgian and Sea Islands 280, Orleans SCO, East India 
800, West India 350 to 400. 

A pack of sheep'e wool is 240 pounds. 

The livre, or French pound, is 500 grammes, or 7,714 

trains English, or 1 pound, 1 1-5 ounce. 10 drachms avoir- 
upois. The quintal, of 100 kilo-grammes, is 220.486 
pounds. 

The Bengal maund is 74 pounds, 10 ounces, 10?^ drachms 
avoirdupois; the seer 1 pound, 13 ounces, 13.866 drachms; 
the chattock 1 ounce, 13.366 drachms. The Baza maund is 
82 pounds, a ounces. 

A seam of glass is 24 stone of 5 pounds each. 

The weight of a cubic inch of distilled water, in a 
vacuum is 252.722 grains; and in air is 252.456 grains. 

The quintal is 10 mirio-grammes, or 2 hundredweight, 
or 224 pounds, English, nearly. 

A sack of wool is 22 stone of 14 pounds, or 308 pounds. 
In Scotland, it Is 24 stone of 16 pounds. 

A pick of wool is 17 stone 2 pounds, or a horse load. , 

A tod of wool is 2 stone of 14 pounds' each ; and a sack 
is 13 tod; 12 sacks is a last, or 4,368 pounds. 

50 or 60 pounds is a truss ol hay, old or new, and 40 
pounds a truss of straw; 36 trusses being a load. 

A Spanish quintal is 312 Spanish pounds. The arroba 
is 25 Spanish pounds, of 6,544 grains each; and 6 arroba^ 
make a quintal. 

Tbe, Portuguese arroba contains 32 Lisbon pounds of 
7,005 grains. 

The 'Venetian, mirre contains 30 pounds of 4,215 grains.- 

The shippondt of the northern nations is, in Sweden, 
for copper 820 pounds, of 9211 grains, and for provisions 
400 such pounds. At Biga It is 400 pounds of 6,149 grains. 
At Hamburgh 300 pounds of 7,315 grains. 

100 pounds EngUsh is equal to 112^ pounds of Russia, 
to 93 pounds 5 ounces of Hamburgh, and to 132 pounds 
11 ounces at Leghorn, and 104 pounds 13 ounces in Port- 
ugHl, and 91 pounds 8 ounces at Amsterdam. 

The commercial pound of Amsterdam is 7j636 grains, 
and the troy pound equal to 7,602 grains. The Dutch stone 
is 18 pounds. The Norway pound is 7,833 grains. The 
Spanish pound is 7,038 grains. The Ohinese Mn is 5,802 
grains, or 375 two-tenths French grammes. 

The Turkish pound is 7,578 grains. The Danish 6,941. 
The Irish 7,774, The Naples 4,952. The Scotch pound troy 
7620.8. The Smyrna pound 6944. 

The following table shows the weight, in pounds, of a 
cubic foot, of the following substances: 



Name. 



Loose earth or sand 

Common soil 

Strong soil 

Clay 

Clay and stones 

Mason's work 

Distilled water 

Pure gold 

Pure silver 

Cast iron 

Steel 

Lead 

Platina 

Copper 

Cork , 

Portland stone 

Tallow 

Oak 

Brick 

Crown glass 

Fir 

Mahogany 

Air 



Pounds. 



95 


124 


127 


135 


160 


206 


62.5 


1203.625 


664.8 


450.45 


489.8 


709.5 


1218.75 


486.76 


15 


157.5 


59 


73.15 


135 


180.76 


34.375 


66.4 


0.0T53 
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MBASTJRBS OF LENGTH. 

Measures in length are the distance of one 
object from another in some agreed standard. 

A line is the tenth of a digit, and the lOOlh of a foot. 

A dif^it measure is three-fourths of an inch, or 4 barley- 
coruB laid breadthways. 

A hair's breadth is the 48th of an inch. 

A barleycorn is .00217th of a cubic inch, or about 460 
make a cubic inch, or 3 to an inch in length. 

A geometrical pace is 4.4 feet English, and an English 
mile contains 1,200, or i ,760 yards, or 5,280 f eet^ 

The Paris foot is 9 lines shorter than the English foot, 
«r0.91 tol. 

The Boman foot was 0.915. 

The Bhineland or Leyden foot is 0.86925 English. 

A Scotch mile contains 1,500 pacss. 

A German mile 4,000. ASwedish andDanishmile5,000. 
The Eussian mile 750 paces. 

A great league in France is 3,000 paces, and a mean league 
8,500. 

A nautical league is one-twentieth of a degree. 

A hand used for horses is 4 inches. 
/ A degree of latitude is 69 one-seventh English miles at 
the equator. 

A nail's breadth is the 16th of a yard, or 254 inches. 

A surveyor's chain is 4 poles, or 66 feet) divided into 
100 links of 7.92 inches. A square chain is 16 poles, and 
10 square chains are an acre. 

640 acres are a square mile ; and 4,840 square yards are 
an acre, 169. 58 "yards each way. 

The Irish acre 7,840 square yards. 

A French arpent five-sixths of an English acre. 

The Scotch acre 1.27 English. 

lal Irish acres are equal to 196 English. 

48 Scotch acres are equal to 61 English. 

11 Irish miles are equiil to 14 English. 

80 Scotch miles are? equal to 91 English. 

The Turkish dreah, or pik, is 3 palmi, or 26.41 inches, 
and the lesser pik is 1M.03 inches. 

The jaghire is 10.46 English inches. A cawney is rather 
more than an acre. • 

A hide of land was one plow's work. 

An ox-gang is 15 acres, or as much as an ox can plow in 
a year. 

The long-line adapted in the navy is 48 feet. 

A sea league is 3.4536 miles, or the 20th of a degree. 

6,078 feet are a sea mile. 

A palm is 3 inches. A fathom 6 feet. 

The French metre is 36,9413 French inches, or 39.371 
English, or 3.2389 feet. 

In Greece, a digit was three-fourths of an inch, a cubit 
13V4 inches, and a large cubit 1854 inches ; a pace 2 yards 
and yi an inch, a stadium 201 yards 1 foot 3 and two-flfths 
inches ; 8 and two-thirds stadia a mile nearly. The ple- 
thron, 10,000 square f^e^. 

A Bengal coss is 6 000 feet, or 1 mile 240 yards. 

The haut or cubit is 18 inches. 

Abaggah of land is 1,600 square yards, about a third of 
an acre. 

A span was 10.944 inches. 

Ezekiel'sreed was 10 feet, 11 and one-third inches. 

A sabbath day's journey was 1,155 yards or about two- 
thirds of a mile. A day's journey was 3354 miles. 

The Bayptian cubit, or ardub, was 21.888 inches. 

The Greek foot was 12'/4 inches. 

The Hebrew foot was 1.212 English feet. The Hebrew 
cubit 1.817 ; the sacred cubit 2 English feet ; and the great 
cubit 11 English feet. 

The stadium, 625 feet; and the milliarium, 5,000 feet. 

The Amsteidam foot is .927; and the ell 2.233. 

The Berlin foot .992. 

The Bologna foot . 125. 

The Brabant ell 2.268. 

The'BVussels foot .95. 

The Chinese imperial_foot 1.05. 

The Chinese lis is 6-29 yards. 

The Turkish foot is 1.165. 

The Florence foot .H95. 

The Geneva foot 1.919. 

The Hamburgh foot .933. 

The Italian mile 5.299 feet. 

The Portuguese foot .952. 

The Madrid foot .915. 

The Moscow foot .928. 

The Neapolitan mile, four German miles, or one-sixtieth 
of a degree; 

The Roman palm .733. The Eoman foot .966. 

The fioman mile one seventy-filth of a degree. 

The geographical or Italian mile is l,000,geometrical 
jaces, or flve-sixthfl of an English mile. 

The Homan braccio is four palms. 

The cauna eight palms. 

The Russian werst is 3,508 Englishfeet, about two-thirds 
«f a mile. 



The Scotch ell is 37 2-10 inches. 

The Scotch mile 5,952 feet. 

The Spanish league 4 miles English. 

The Swedish foot 1.073 English feet. 

The Venice foot 1.14. 

The Venice ell 2.089. 

The Vienna foot 1.036. 

The Vienna post mile 24.888. 

The Wirtemburg foot 11.28. 

Tne Levant pig is three-fifths of the French ell. The 
Venetian ell is eight-fifteenths of the French ell. 

The candi, of India, is equal to the Venetian ell. In 
Slam, the ken is 36 inches nearly, and is divided into 2 
soks ; these into 2 keubs ; and each keub into 12 nions, at 
M of an inch. 

3 inches is a palm ; 3 palms, or 9 inches, a span. 5 feet 
is a pace. 2 yards is a fathom. 

The German mile is the 15th of a degree of latitude, or 
more than 4v^ miles Euglit-h. 

A league is 3 sea miles. 17 Spanish leagues is a degree, 
or about 4 miles, which is the Dutch and German league. 
The Persian league, or parasang, is 30 stadia or furlongs. 

The Paris line .0888. 

The Paris ell is 48.9 inches. 

The French toise 6 feet 4.733 inches. 

The French league 1-25 of a degree. 

The French metre 39.37079 inches. The metre i» 
443.2959 lines, and .518074 of a French toise. Eight chili- 
ometres is about 5 miles English. 1,000 feet is nearly 305 
metres. 

The metre is the ten millionth part of the quadrant 6f 
the earth from the equator to the north pole. It differs 
slightly from the length of a pendulum which, in the lati- 
tude of London, vibrates seconds in a vacuum, at the level 
of the sea, where it is 39.1393 inches; therefore, the metre 
is only .23 of an inch longer than our pendulum. 

The millimetre, or thousandth part, .03937 inches Eng- 
lish. 

The centimetre .89371. 

The decimetre 3.93708. 

The decametre is 10 times the metre. 

The hecatometre 100 times. 

'I he chiliometre 1,000 times ; and the myriametre 10,000 
times. 

The area is 3.95 English perches! 

An Inch English is 2.54 centimetres; a yard is 0.91438 
metres; and a mile is 1609.3149 metres. 

The French metre is the ten millionth of a quadrant |0f 
the earth, taken as 6217.857 English miles, or 32,809.167 
feet, and a mean degree of latitude at 69.0429. A cen- 
tesimal degree is M minutes. A league at 25 to a degree 
is 2.7617 miles. A post 1^ ague 2,000 toises. or 2.3 miles 
English; a toise being 6 feet 6% inches English. The 
pied one-sixth of the toise; and the aune 3 feet 113^ 
inches English. 

■ A degree at the equator is 365,101 feet, or 69.148 miles, 
or 69 1-7 nearly. In latitude 66.20 Manperlius measured a 
degree of latitude, in 1737, and made it 69.403 ; and Swan- 
berg, in 1803, made it 69.292. At the equator, in J744, 
four astronomers made it 68.732; and Lambton. in lati- 
tude 12, 68 743. Mudgo, in England, makes it m.US. 
Cassini, in France, in 1718 and 1740, made it 69.12, and 
Biot 68.769: while a recent measure in Spain makes it- 
but 68.63, less than at the equator; and contradicts all the 
others proving the earth to be a prolate spheroid, which 
was the opinion of Cassini, Bernouilli, Euler, and others, 
while it has more generally been regarded as an oblate 
spheroid. , ^, '.,_.., 

Degrees of longitude are to each other m length, as 
the cosines of their latitudes. Longitudinal lines run 
from north to south; latitude from east to west. For 
every 10° they are as follows: 

Equator •'■ 69.2 

•ino Do.lD 

in 65.27 

ss:::::;::::::::::;;;:::: mf 

S: 3969 

io ;':::;::::.: 84.6 

?0 28.67 

to:::;::::::::::::::::::: 12.02 

The diameter of the equatorial circle is 41,837,494.8 
-feet, and its circumference 131,436,444 feet, which, in a 
sidereal day, gives a velocity of 1,585 feet per second of 

Then i,525 X 4—6100 for the velocity of the surface of the 
whole sphere, which-l-16.08^28. the mean force per second, 
gives 98.183 feet per second for the orbit velocity of the 
larth; and this multiplied by 31,558,151 seconds in a 
sidereal year, gives a mean orbit of 686,527,362.6 miles; 
and a mean radius, or distance from the earth to the sun, 
of 93,.348,800 miles. The aphelion distance is 94,918,500 
miles, and the perihelion 91 779,000. 
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The pendulum which vibrates seconds 39.1393 inches at 
I/ondon, is the standard for the British measures. One 
mile Is equal to 11)18.833 such pendulums. 

MEASTJKBS OP TIME. 

Time is best defined as the succession of motion 
and plienomena, independent of relative human 
perceptions. Time is measured by man by the 
impressions of successive ideas, and these 
diminish in a ratio of their own increase; conse- 
quently, time appears less as men advance in age, 
or are variously employed. At ten, a year seems 
to be twice as long as at twenty; three times as 
St thirty; four times less at forty; five times 
at fifty; and six times at sixty; circumstances of 
employment and position being the same. Hence 
a month employed in traveling seems equal to 
three of usual pursuits. Time being mentally 
measured by the impressions of new ideas. 
Absolute time, independent of the feelings of 
individuals, is measured by certain regular 
motions, as the rotation of the earth, the swing 
of a pendulum, the fall of a body, the revolu- 
tions of the moon round the earth, or the earth 
round the sun. The tropical year is 365 days 5 
hours 48 minutes 51.6 seconds; but the sidereal 
year, or return to the same star, is 365 days 6 
hours 9 minutes 11 seconds; but as the line of 
apsides or aphelion point advances 655 seconds, 
the orbit is completed in 365 days ,6 hours 15 
minutes 20 seconds, and this is called the anoma- 
listic year. The Chaldeans made the sidereal 
year 365 days 6 hours 14 minutes, or one minute 
49 seconds more than our present year, and the 
tropical year 365 days 5 hours 49 minutes 30 
seconds, being 38 minutes 4 seconds more than 
ours. If Hypparchus was right in his measure 
of the tropical year, it is 11.3 seconds leSs than 
in his time. The Brahmins made it 1 minute 43 
seconds more than now. 

The precession of the equinoxes is performed in 35,868 
years; and the revolution of the line of apsides Is 30,931, 
or 1 decree, 43 minutes, 10 seconds in a century. The 
, precession of the equinoxes is 50 minutes 35 seconds per 
annum, or 1 degree 5'i minutes 45 seconds in a century, 
or the 360 degrees in 25,868 years. Leap year is the year 
which divides evenly by four; but the year 1900 vrill not 
be leap year, to make up for the odd minutes gained 
between the astronomical and computed year, as 365 
dAys, The astronomical equioioxes are on the Slst of 
March and the Slst of September, and the sun is in the 
tropics on the 21st of December or June. Quarter days 
in civil reckoning are March 35, June 34, September 29, 
and December 25, being festivals of the Catholic Church. 
The Synodlcal lunar montn of her departure from the 
Bun's center to the return, or flrom full to full, is 39 days 
13 hours 44 minutes 13 seconds, and was the universal 
month of the ancients, twelve being accounted a year. The 
diflerence between the solar and lunar year is nearly 
eleven days. The snn and moon return invariably to the 
sume relative positions every 233 lunations ; according to 
the ancient Onaldcane in 6585 days 8 hours. Our modem 
tables make it 17.39 seconds less. The Eastern nations, 
where the day varies little, reckon the day from sunrise. 
The Romans reckoned as we do, from midnight. Christian 
nations assign thirty days to April, June, September, and 
November, thirty-one to other months, and twenty-eight 
to rebruary, making three hundred and sixty-five; But 
three hundred and sixty-six in Leap-year, when February 
is twenty-nine. The Romans added the day In Leap-year 
on the sixth of the calends of March, making two- 
sixths or 68s sextus, and hence the Word Bissextile. The 
astronomical day is the time which elapses from the sun's 
being on the meridian of a place till liis return, divided 
into twenty-four hours of sixty minutes. Axid astiouo- 
mers begin the day at the departure of the sun from the 
meridian of the place, counting twelve hours till midnight, 
p.m. or after; and twelve hours from midnight till noon 
a.m. or before ; iheir day after twelve at night being a day 
later than civil reckoning, which begins a new any at 
twelve at night, and reckons from twelve at night to 
twelve the next night. As the earth advances in its orbit 
6i minutes 9.9 seconds, when in its perihelion, and only 67 
minutes 10.7 seconds, when in its aphelion, while It returns 



the same meridian to the sun, that meridian arrives at the 
same fixed star in twenty-three honrs 56 minutes 41 seconds 
or 3 minutes 6.59 seconds less ; others make it twenty- 
three hours 56 minutes ' 34 seconds or 3 minutes 56.fi. 
seconds less. Sidereal days are always the same, and accord 
with a true clock ; but owing to the unequHl velocity, as 
expressed, of the earth in its orbit in the perihelion and 
aphelion, the sun's return to the meridian varies; andalB» 
as the earth's path is inclined to the axis of rotation, thfr 
solar days vary. Owing to the first cause, the extreme- 
difference is 7 minutes 39 seconds on March 21, and 
6 minutes 6 seconds on May 6: Don July 1, makine the- 
sun slower than the clock; out owing to the obliquity it 
is on March 21 ; 9 minutes 53 seconds on May 6th, and 0> 
June 22, making the sun faster than the clock. Thecom- 
binatlon of both causes produces the table of equation of 
time by which true clocks ought to he kept faster or 
slower than the meridian sun or a sun dial, called appar- 
ent time, and the other true or mean time. As the earth 
moves forward in-its orbit 59 minutes 8.3 seconds, while- 
it turns on its axis, anyplace arrives at a fixed star 3 min- 
utes 56.6 seconds, before it arrives again at the center of 
the sun, called twenty-four nours; hence the sidereal day 
is but 24 hours 66 minutes 3.4 seconds, which is the real 
period of revolution. Hence, in 365 solar days, the earth 
turns 366 times on its axis, and by this exact quantity it 
gains in its orbit with reference to the sun and stars in 
every revolution, and hence the procession of the equi- 
noxes. For as the orbit is caused by the sun, and the 
equinoxes have reference to the sun and not to the- 
stars, so the equinoxes fall back 24,890 miles, or in 
space 50.30 seconds with reference to the stars. Every 
other body like the earth turns once on its axis by 
going, round a central body, and this, - therefore, is 
the sole cause of the equinoxial points.. The Chal- 
deans, Egyptians, and Jews, Jjegan their civil year from the- 
autumnal equinox. The Persians, Greeks, Romans, and 
the English till 1752, began the year at the vernal equinox. 
Thence to make dates agree -with those of other nations, 
between January and Lady-day, writers used to put two- 

1708 
dates, as Feb. 10, The bottom date being from. 

«709 
January 1, and.the upper thatfrom the previous Lady-day. 
Sidereal days are always 23 hours 66 minutes 3.4 seconds; 
but as the axis of the earth is inclined to the orbit, and the- 
earth moves faster iu the winter than in the summer 
the clocks which measure equal time do not agree with 
the sun. A clock and a sun dial will, therefore, vary a» 
follows :March 21, clock too fast 7 minutes 35 seconds; 
Aprils, do. 2.55 seconds; April 20, June 13, September 
5, December 35, they are equal. When the sun is in. 
Libra and Scorpio, or in October and November, the 
difference is ftom ten minutes to 16 minutes 18 seconds, 
and the clock ought to be so much faster than the- 
dial. The difference of velocity makes the dial faster 
than the clock, while the earth Is moving from its perihe- 
lion on January 1, to the aphelion July 1; and on the 
contrary, the dial Is slower from July 1 to January 1. But 
the obliquity makes the dial faster from March 31 to June 
33; and from September 22 to December 31, and slower 
from June 2i to September 22, and from December 31 to 
March 21. The union of both produces the common equa- 
tion table, page 39, showing to the nearest minute how 
much a true clock should be faster or slower than the sun. 
The pendulum for true and exact measuring of time wa» 
A suggestion of Galileo, In consequence of Bis observing 
the oscillations of a chandelier. Every oscillation, whe- 
ther long or short, of the same pendulum, is performed in 
the same time. A pendulum which vibrates seconds at 
London ought to be 39.139 inches nearly, and the length of 
pendulams for less or greater times is as the square of time. 
In India a day is divided Into 60 Ghurries, a Ghurry 
into 60 Puis, a Pul into 60 Prans, and a Pran into 10 Tas, 
In 2-5thB of a second. The beats in an hoar of a common 
second's clock are 8,600. and 17,280 a common watch ; but 
second watches beat 18,000 times, or 5 per second. A Ininl- 
nous point to produce avlsual circle must go round seven, 
times in a second. Fewer than 30 vibrationa In a second 
give no sound, and when the -vibrations exceed 7,520 in a 
second the tones cease to be discriminated. 10 beats of a 
healthy pulse is equal to 9 seconds. The Roman lustra 
ware periods of 5 years; and the Greek olympiads perlodf 
of 4 years; and the first commenced in 776 B. C. Th» 
Metoolck cycle was 19 years, intended to be equivalent to 
the Chaldean period. It was afterward adopted as th« 
golden number for Easter. The Hegira, or Flight, tooK 
(dace July 16, 622, and is the Mahomedan Era. Their yeat 
Is IS lunar months, or 854 days 8 hours 48 minutes; ana 

11 days being lost, a year must be allo*ed every S3, to 
reconcile their dates with ours. The periodical month oi 
the Turks and Arabs, or sidereal period of the Moon is 
87 days 7 hours 43 minutes 48 seconds. The synodical 
month, or return to the conjunction of the Sun is 39 days 

12 hours 44 minutes 8 seconds 11 thirds. The Jews 
began the year in March, and the months were Niaau, mf, 
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Sivan, Tammuz, Ab, Elul, Tisri, Bui. Clelen, Tibeth, Slie- 
biit, Adar. The Sabbath, or seventh day is Saturday. The 
'days and nighie, from suuriBe to suuset, were divided into 
twelve equal parts or hours, 1, 2, 3, etc. The night watches 
were three hours each, from sunset to sunrise, 'i'he 
months were lunar, or 30 days and 29 days, and they intro- 
duced an extra month every two or three years. The day 
«unimence8 and ends at sunset. The Jewish months were 
alternately 29 and 30 days, and their year of twelve luna- 
tions 354 days. Their year commences with thevemal 
cequinox. To recover the four days they intercalcate a 
whole month after every two or three years, following 
their twelfth month, or Adar; and' they call this extra 
month, ve-adar. The Jewish day commences at six in the 
evening, or sunset, and continues till the same hour on the 
■following evening. Their civil year commences with the 
new moon near the vernal equinox, in the month called 
Tisii, of 80 days, corresponding with part of September 
.and part of October. The year 1829 was the Jewish year 
.6589, and ended September 27, beginning September 9, 1828. 
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The Mahometan year in 1829 was 1244, and ended July 2, 
beginning July 14. The Persians gave names to every day 
in the month, just as we give them to days of the week. 
Saturday, the 7th day, is, by the Arabs, called Sabt. And 
Houdayis called Jama, in all theEastem languages. Law 

Sroceedings preserve the Koman names of the days, as 
ies Solus, tttnse, >tarti8, Mercurli, Jj)vis, Veneris, and 
Satumi, derived from the ^oman deities. But in ordinary 
nse, the names are derived from the Saxon or Teutonic 
deities, the Sun, Moon,TueBCO.Woden,Thor,Friga,and Sat- 
•wrn. Themonths,orlunarperiods,areIloman: andSeptem- 
ber, October, November, and December were so called 
when the Homan year began in March. April is so called 
ftom Aperit, the spl-iug. As the orbits of the planets 
complete their seasons, their periods are talien to be their 
jears; hence Mercury has nearly 4 years in onra; Venus 
two-thirds; Mars is nearly 4 times as long; Jupiter 12 
times; Saturn 30; Herschel83; and more distant planets 
longer. September, etc. , were the 7th, etc. month of the 
year of Eomulns. From the spring to the summer sol- 
stice 18 92 days 21 hours 45 minutes. From the eiimmer 
to the autumnal equinox, 93 days 13 hours 35 minutes, 



northern signs. From the autumnal to the winter 
solstice, 89 days IB hours 47 minutes. From the wiuter 
to the spring equinox, 89 days 1 hour 42 minutes. South- 
ern signs. 

MEAT. The growth of the live and dead 
meat trade, the facilities for shipping and preserv- 
ing it fresh during long voyages, whether canned 
or simply in the quarters, is one of the wonders 
of modern civilization. Improved processes 
in the curing of salted meats is also as wonderful 
as it is interesting. The packing, preservation, 
and shipping of meats at all our great packing 
centers, is now carried forward continuously 
winter and summer, and on a scale of magni- 
tude, astonishing to those who witness it for the 
first time. The patents for preserving meats are 
various and numerous. Of over 100 processes, 
twenty-six are for preserving by drying, thirty- 
one by excluding atmospheric air, nine by cov- 
ering with an impervious medium, as collodion, 
fat, gelatine, paratfine, etc., and seventy inject- 
ing with various salts. Freezing in bulk, and 
keeping the meat frozen by means of ice until 
it arrives at its ultimate destination, salting and 
barreling, salting and smoking, salting and dry- 
ing, and canning are the only plans yet found, 
that give entire satisfaction combining, as they 
do, cheapness with integrity of quality. In 
1871, the total export of meat and meat products, 
was in value as follows : 

Live animals and fowls $ 1,019,1104 

Pork 4,30i,830 

Hams and bacon 8,126,683 

Beef 8,825,661: 

Preserved meats 208,862 

$17,492,645 

In 1877 our meat exports were as follows: 

Live animals $ 8,325,208 

Pork and pork products 81,653,042 

Freehbeet. 4,55^,523 

Salt beef 8,950,952 

Total $9 J,481,720 

In 1878 our live stock exports amounted to 
$5,845,157; our hog products to $87,674,419:' 
fresh beef, $5, 009, 856 ; and salt beef to $3, 973, 234. 
These exports went principally to Great Britain, 
France, and other European States and the West 
Indies. Since that time our exports, especially 
of live and dead animals, have continued to 
increase. For the year ending March 1, 1880, 
the exports of live stock was of the value of 
$12,065,459, and of other food products, 
$374,568,343. For the year ending March 1, 
1881, the export of live stock was of the /alue of 
$3'0,681,738, and other food products was 
exported to the value of $456,344,111. Early in 
the year 1881, certain interested persons in Great 
Britain, got up a scare on Trichina in swine, and 
representations to the governments of Great 
Britain and France, resulted in an embargo upon 
the importation of hog products into France, 
and to the taking of strong ground by Great 
Britain. Almost before action was taken by 
the French government, the French Academy, 
showed the fallacy of the action, demonstrating 
that the single individual poisoned, was so by 
eating pork, born and killed on French soil. 
(See Trichina). 

MECHANICAL COLLEGES. (See Agricul- 
tural Colleges.) 

MECHANICAL POWERS. The siwple 
machines, the lever, pulley, wheel and axle, 
wedge, and screw. 



]^ELON 

MECIIOACAN. Convolmluspandumtua. Wild 
potato vine. A perennial, herbaceous bindweed, 
with tuberous root, of a slightly cathartic prop- 
erty. 

MECONIC ACID. The acid with which mor- 
phia is combined. It is tribasic, white, crystal- 
line, acid, and soluble in water and alcohol; the 
solution turns red when a per salt of iron is 
introduced into it. Comenic and pyro-meconic 
acids are derivatives. 

MECONIUM. Once applied as the name of 
opium; now, only used to designate the excrement 
to be found in the intestines, of all new-born ani- 
mals. 

MEDIASTENUM. The portion of the cavity 
of the chest made by the folding of its membrane 
(pleura). 

MEDIC. The genus Medicago. The princi- 
pal species is M. sativa, lucerne. (See Alf&lfa.) 

MEDIUM. In science, the substance in which 
any body is immersed. It is called rare, dense, 
opaque, or transparent, according to its nature. 
It causes resistance to motion, and, more especi- 
ally, acts upon the passage of light, bending 
(refracting), it from its straight course. Astrono- 
mers are disposed to admit the existence of a 
very rare medium or ether beyond the earth's 
atmosphere, filling the space of our solar system. 

MEDULLA or MEDULLIN. In botany, that 
tissue which constitutes the pith of certain plants, 
as the pith of the sunflower. Medullary rays 
are the vertical plates of cellular tissue, which 
radiate from the center of the stem of exogenous 
plants, through the wood to the bark. They 
cause that appearance in timber which carpen- 
ters call silver grain, or flower of the wood. 
The medullary sheith is a thin layer of vessels, 
which surround the pulp of exogenous plants, 
and thence extend into the leaves and parts of 
fructification. 

MEDULLARY SUBSTANCE. The white, 
internal portions of the brain. Medullary tumors 
contain a substance of the same appearance. 

MEDULLIN. The pith of plants. 

MEGRIMS. (See Epilepsy.) 

MELASOMES, MELASOMA. A tribe of 
heteromerous coleoptera. Of a black pr dark uni- 
form color. 

MELASSIC ACID. The product of heat 
and alkalies on solutions of grape sugar; the 
acid of molasses. 

MELIC GRASS. Melica. A genus of peren- 
nial, harsh grasses. (See Grasses.) 

MELILOT CLOTER. (See Clover.) 

MELLIPHAGANS. A family of birds {Ten- 
uirosters,) some of which feed on honey. 

MELOE. A genus of coleopterous insects. 
They are remarkable for the blistering power 
tliey possess. 

JffELOLONTHIANS. The family of coleop- 
terans to which the May-beetle or cockchafer 
belongs, {Melolontha 'milgaria.) 

MELON. All our valuable members of the 
cucurhUacem,, belong originally to the East, and 
to central Asia, but, the precis^ home of no one 
of them is known certainly, since the ndtive 
plant of no one species is found growing wild, 
on account of their cultivation from remote 
antiquity. The home of the muskmelon is 
supposed to be the Caucasus, and since the Jews 
bewailed the loss of the watermelon, during 
their wanderings in the wilderness, ■ this fruit 
was certainly cultivated in Egypt, previous to 
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the Exodus. To this day the muskmelon 
reaches its greatest perfection in Persia, and the 
pulp of the watermelon furnishes an article of 
food during its season to the modern Egyptians. 
The watermelon was carried by the Arabians in 
their western emigration, and after the discovery 
of America they were quickly and widely dis- 
seminated. The cucumber family, in all ' its 
branches, found here a genial climate, and in no. 
country in the world are the whole tribe, includ- 
ing melons, pumpkins, and squashes, so widely 
cultivated. The best soil, for both, the musk 
and watermelon, is a light, rich sandy loam, but. 
they will grow well on good prairie soil, if well 
drained, and the lands are ridged up to corres- 
pond to the width of the rows at which the hills, 
should be planted, nine feet for watermelons 
and seven feet for muskmelons. It is an error 
to suppose that the melon will thrive in a poor 
soil. Each hill, even on good com land, should 
have a half bushel of good compost manure. 
For field culture, dead furrows may be thrown 
out at the proper distance for the rows, cross, 
mark the land at equal distances and in the 
checks, throw half a bushel of rich compost, 
turn four furrows as deeply as possible over 
this, cross mark again over the remains of th» 
check rows to designate the hills, with a plow, 
thep plow the balance of the lands; plant plenty 
of seed, not less than ten or fifteen to each hill. 
The cultivation is simply to keep the soil clean, 
many throwing earth -always to the plants until 
the vines render plowing no longer possible. 
When the plants are out of the way of the cut 
worms and striped beetles, thin the plants to 
three in a hill. If the land gets weedy, after th& 
vines run so as to interfere, turn them back with 
the handle of a hay rake, cultivate the balks, 
turn the vines back again, and so proceed until 
the field is finished. It should be unnecessary 
to say that both watermelons and muskmelons- 
are among the most healthyy as they are the 
most grateful of fruits, if rip6 and eaten fresh 
from the vines, and particularly unhealthy if 
green or stale. There is no reason why every 
farmer should not raise an abundance of these 
fruits, since their cultivation is precisely like 
that of the pumpkin and squash. Indeed, we- 
have grown very good late melons among 
Indian corn, as it is not uncommon with pump- 
kins. 

MEMBRANE. The tissue, or expansion of 
animal or vegetable matter surrounding the 
bones, and lining cavities. That lining the intes- 
tinal and urinary apparatus is mucous. The 
fibrous membrane covers all the bones and many 
muscles; and the serous tissue exists on the outer 
surface of the lungs and intestines, etc. 

MENINGES. The membranes which cover 
the brain. 

MENISCUS. A lens, concave on one side- 
and convex on the other. 

MENSTRUUM. Any fluid which dissolves a 
given solid. 

' MENSURATION. The admeasurement of 
the contents of solids or areas of surfaces. 

MENTIJM. The chin. The lower and ante- 
rior portion of tlie under jaw of animals. 

MEPHITIS. A noxious vapor; hence meph- 
itic. 

MERCURY. Quicksilver, fluid, white, bril- 
liant; it freezes at 40°; boils at 660°, rising _ia 
vapor unchanged. It is soluble in nitric acid» 
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and the oxides combine with numerous acids. 
Calomel is a chloride of mercury; corrosive sub- 
limate, a bi-chloride is one of the most fatal 
poisons. 
MERE. A pool, lake, or pond. 
MERIDIAN. A great circle passing through 
the zenith of any place and the north and south 
pole, on which the sun comes at 13 o'clock. The 
magnetic needle lies nearly in the meridian, the, 
departure from this line being called its variation 
east or west. 
MERINO SHEEP. (See Fine-wooled Sh^ep ) 
MESENTERY. The membrane which binds 
the small intestines to the backbone ; it is a fold 
of the peritoneum, and contains the vessels, 
nerves, and absorbents, going to or from the 
bowels. 

MESLIN. In Spain, a union of flocks; more 
commonly a mixture of seeds sown together, as 
wheat and rye, oats and peas, etc. 

MESO. An afBx to many compound words, 
meaning the middle. 

MESOCOLON. The membrane surrounding 
the colon. 

MESOPHTL. The central layer of the leaf; 
we have also mesocarp, th^ fleshy part of the 
fruit. 

MESOTHORAX. In entomology, the pos- 
terior segment of the thorax, bearing the second 
pair of wings and third pair of legs. 

MESOTYPE. The silicate of alumina and 
soda; it occurs in trap and ancient lavas. 
MESTA. A mixture of flocks. 
META. A prefix to many compound words. 
METABOLIANS. Insects which undergo 
complete metamorphosis. 

METACARPAL. That portion of the hand 
between the fingers and wrist; metatarsal is the 
same part in the foot. 

METAGALLIC ACID. Gallic acid changed 
by heat. 

METALLOID. Potassium, sodium, and other 
alkaline metals; it is sometimes applied to the 
inflammable elements, as sulphur, phosphorus. 

METALS. Elementary bodies, remarkable 
for their luster ; they conduct electricity and heat, 
and are negative electrics. Of the peculiarities 
of some of the metals, Appleton's New Cy- 
clopeedia says : The peculiar brilliancy and reflec- 
tive power of the metals, which may be enhanced 
by polishing, results from their great opacity. 
The color of the metals is generally white with 
a grayish, bluish, or pinkish tint; copper and 
• gold are the only exceptions. In extremely thin 
films some of the metals allow the passage of 
certain rays of light. Gold leaf transmits light 
of a faint greenish hue. Most of the metals 
have a high specific gravity, a property which 
was regarded as characteristic until the discovery 
of the alkaline metals, which are lighter than 
water. With the exception of arsenic, they may 
aU be fused, the temperature required for fusion 
varying from 100° F. to the highest heat of the 
oxy-hydrogen blowpipe. Some of the metals 
may be volatilized. Mercury, the only liquid 
metal, is solidified at — 39° F. Arsenic when 
heated passes directly into vapor without fusion. 
Mosl of the metals possess a certain mobility of 
particles that allows of their being extended 
or otherwise altered in form. The two nearly 
related properties of malleability and ductility, 
resulting from this,- are not possessed by the 
metals in the same degree. A few of them, as 



antimony, arsenic, and bismuth, are decidedly 
bmtle. Some assume a plastic condition before 
complete fusion, notably iron and platinum; on 
mis property depends the operation of welding. 
The strength of the metals is very dissimilar, 
iron in the form of wire being about twenty-six 
times as tenacious as lead. They are all con- 
ductors of heat and electricity, although differ- 
ing widely in this respect. The following table 
gives their names, specific gravity, and meltins 
points : 



Names of Metale. 


Specific 
Grarity. 


Melting Points. 


1. Gold 


19.25 
10.47 

7.78 

8.89 
13.56 
11.35 
7.29 
6.70 
9.80 
7.00 
5.88 
8.63 

20.98 

8.27 
8.85 
17.60 
6.11 
7.40 
9.00 
5.30 


Fahrenheit. 

2016°- 

1873 
1 2800f 
1 Smith'sforge. 

1996 


2. Silver 


3. Iron 


4. Copper 




6. Lead 

7.Tiii 


612 
442 


8. Antimony 


9. Biamuth 


497 


10. Zinc 


773 


11. Arsenic 


IS. Cobalt 


2810? 


13. Platinum 


J oxybydrogan 
} blowpipe. 
2810f 
Smith's forge. 


14. Nickel 


15. Manganese 

16. Tungsten 


17. Tellurium 






1 


19. Uranium 


20. Titanium, 




21. Chromium 




22. Columbium 




1 oxyhydrogen 
blowpipe. 


S3. Palladium 


11.50 


24. Ehodinm 




25. Iridium 












27. Cerium 






28. Potassium 


0.86 
0.97 


136 


29. Sodium 


190 


30. Birium 




31. Strontium 






Sa. Calcium 






33. Cadmium 


8.60 


442 


34. Lithium 






















38. Ghii-inum 






39. Yttrium 

























METAMORPHOSIS. Transformation. In 
entomology, the changes the metabolian insects 
pass through of larva, pupa, and imago. In 
botany, the doctrine that the flowers, stamens, 
carpels, and seeds are modifications of the leaf. 

METASTASIS. The change of an affection 
or pain from one part of the body to another. 

METAYER. A farmer who rents land at a 
certain proportion of the crop, usually half, the 
owner finding tools and animals. 

METEOROLOGY. (See Atmosphere, Cli- 
mate, Dew, Earth, Electricity, Kain, Soil, etc.) 

METEORITE, AEROLITE. Masses of 
metallic matter occasionally precipitated to the 

METEORS. Transitory phenomena occur- 
ring in the air; aerial meteors are winds, torna- 
does, etc., aqueous meteors are rains, hall, fogs; 
luminous meteors are halos, rainbows, lightning, 
northern lights. 

METHEGtLIN. Metheglin, or mead made of 
honey, has been known since the remotest times. 
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Long after the introduction of wine, and even 
Ibeer, it was the national drink of the English, as 
iDeer is to this nation and the Germans now. It 
is one of the most healthful, moderately used, of 
any of the fermented spirituous liquors, and as 
insidious as it is seductive, if immoderately used. 
A Btory is told of a British officer soon after the 
Kevolutionary war, who, visiting this country, 
was made drunk on metheglin. He journeyed 
from New York to Philadelphia through New 
Jersey, famous then for its metheglin as it ,has 
since become for its cider, remained in Philadel- 
phia a week, and returned to New York declar- 
ing that it took him a week to get well drunken 
on. the honey wine, and, on my honor, he added, 
I think it will take me a year to get sober. To 
make metheglin the sweet or honey water 
obtained from the operation of purifying or 
clarifying the honey is boiled in a kettle and 
repeatedly skimmed off. The boiling continues 
until the mass has attained such a consistency as 
to bear a Jien's egg, with its point reaching out 
of the liquid. If there is not honey water 
enough, or if none at all, mix honey and water, 
the honey being one-fourth to one-third of the 
weight of the water. After it is sufficiently 
boiled, cool it. off, put it into a cask so as to fill 
it nearly full; then bring the cask into a place 
of from 54' to 59° Pahr., covered with a cloth, 
and allow it to ferment. After six weeks, and 
in warm countries much sooner, filter it through 
blotting paper and put it into small casks. 
What remains may be filled into bottles, which 
are closed, but not tight, with a rag, and put 

/away in a cool place. The fermentation also 
continues in this second cask, which is but lightly 
closed with a bung covered with a cloth. The 
mass in the cask is gradually reduced by fer- 
mentation, so that what remained in the bottles 
can now be added. After nine or ten months 
the metheglin is again put into another cask, 
■with the bung driven in tightly and the cask set 
In some cool place. When completely fermented 
a healthy beverage is obtained, that bottled quite 
air-tight will keep for a long time and continu- 
ally improves. Another notable drink is honey 
wine. Boil slightly thirty pounds of honey ^nd 

, sixty quarts or fifteen gallons of water for two 
hours, skim and cool it off and treat it like 
metheglin, except that a nutmeg and one ounce 

•of coarsely-ground cinnamon are put into a linen 
or cotton bag, and inserted in the bung hole, and 
thus kept suspended in order to impart an aro- 
matic flavor to the wine. This beverage, similar 
to the Spanish grape wine, iDut excelling it in 
quality, invigorates the stomach, promotes diges- 
tion, pui-ifies the blood, and is very beneficial to 
the chest. There is another kind of honey wine, 
which, by being kept bottled a few years, will 
«qual the best Madeira, and form a most delici- 
ous beverage, though it is somewhat troublesome 
to prepare it. Mi£ forty pounds of honey with 
■eighty quarts or twenty gallons of running water, 

■ put it into a clean kettle, gently boil it and skim 
it. After thirty minutes gradually add five 
pounds of finely-ground chalk, continually stir- 
ring the mass. Skim off the tough substance 
which gathers at the top of the kettle until no 
more of it appears on the surface, then pour the 
mass into a vessel, allowing-^ it to subside and 
cool, , 80 that the chalk may settle . Let the kettle 
in the meanwhile be thoroughly cleansed of the 
chalk remaining in it, and the mass carefully 



poured back again into the kettle, with an addi- 
tion of nine pounds of finely pulverized charcoal, 
and then gently boil the whole for two hours, i 
Put the liquid again in a clean vessel to cool off; 
a second time, after which filter it through a 
pointed bag of felt or flannel. After this pour 
the liquid once more into a kettle and heat it up 
to the boiling point. Then take the whites of 
thirty-five eggs, mix them with water, stirring 
the whole until a foam appears, and add it 
gradually to the other mixture. The liquid is 
perfectly clarified by the addition of this foam, 
which takes off the particles of charcoal that 
may have remained, together with other impur- 
ities. The chalk removes the acid taste, and the 
charcoal that of wax. The liquid, after the 
whites of eggs has been added, is gently boiled 
another hour, allowed to cool down, and then 
filled into a cask having a small space empty 
about the bung hole, which is lightly covered 
with a piece of linen so as to permit the mass to 
ferment. The additional treatment is the same 
as before given. Clarified in the cask and bottled, 
this wine will keep for an age. Cool cellars of 
from 38° to 41° Pahr., are, of course, a main 
requisite. The bottles are to be laid in wet sand, 
on which salt water is occasionally poured. 
Metheglin, even when young and not yet 
possessing much vigor or spirit, will make a 
pleasant beverage mixed with tart, especially red 
wines. All tart wines, in general, can thus be 
made agreeable and thoroughly improved. 

METHOL. A hydrocarbon, obtained by dis- 
tilling xylite with sulphuric acid. 

METHTL. A volatile, combustible spirit, 
soluble in water, closely resembling alcohol. 
Numerous compounds of methyl are knawn. 

MEXICAN TEA. (See Goosefoot.) 

MEZEBEON. Daphne 'mezereum. A highly, 
ornamental shrub with pink flowers. The spurge 
laurel ; the whole plant is poisonous. It is read- 
ily cultivated, although exotic. 

MEZZANINE. In architecture, a low story 
introduced between two taller ones. 

MIASM. Malaria, infectious vapors from 
marshes,' etc. Malarial districts are especially 
deadly at night. 

MICA. A bright laminated mineral of every 
color, elastic, and more or less transparent. .Aji 
ingredient in gi-anite and most ancient rocks, 
often occuiTing in large sheets, and used as a 
substitute for glass. 

MICA SLATE. A transition slate, full of 
bright specks of mica mixed with quartz. 

MICROMETER. An instrument affixed to 
microscopes and telescopes for measuring the 
size of objects. 

MICROPYLE. In botany, a small hole over 
the apex of the nucleus of a seed. 

MICROSCOPE. An optical instrument used 
to examine objects too minute to be seen by the 
naked eye. Microscopes are single or compound ; 
a single microscope being one through which, 
whether it consists of a single lens or a combina- 
tion of lenses, the object is viewed directly; and 
a compound microscope one in which two or 
more lenses are so arranged that an enlarged 
image of the object formed by one of them is 
magnified by the second, or by the others, if 
there are more than two, and seen as if it were 
the object itself. A magnifying glass is a single 
microscope. 

MIDDLEMEN. (See Marketing.) 
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MIDDLE RAIL. The central rail of the 
door, on which the lock is placed. 

MIDGE. Minute insects infesting wheat, the 
gooseberry, and various plants. They are some- 
times very destcuctive to wheat, barley, rye, 
frass, etc. The eggs are deposited in June and 
uly, in the opening flowers of the grain. These 
hatch in about eight days, and produce minute, 
orange-colored grubs, which feed upon the juices 
of the grain when in a milky state, inside the 
chaff or outer covering, or upon the pollen of the 
flower. When fully grown most of the larvse 
descend and burrow in the earth, where they 
remain all winter. The pupae usually are formed 
in the ground in May or June; some, however, 
remain in the heads, and the perfect fly or midge 
makes its appearance the following season to 
■deposit its e^s on the grain and grass. Lime or 
•ashes, strewn over the grain when in blossom 
;and wet with dew, will be useful. Newly-slaked 
lime and wood-ashes will be required, in the 
proportion of a peck to a bushel to the acre. 
When the maggots have left the grain and are in 
the ground, plowing is recommended as soon as 
■the grain is harvested. The chaff and refuse- 
straw together, containing the larvae or pupse, 
should be scalded, burnt, or otherwise destroyed. 
Early sowing of all wheat in the autumn, or late , 
sowing of spring wheat in the spring, will 
enable the wheat to become too far advanced, 
:and hard, before the fly makes its appearance in 
the first case, and by not coming into blossom in 
the last, until the flies have disappeared. When 
the midge has been very abundant the previous 
-summer, deep fall plowing has been recom- 
mended, and a different crop should be sown 
next season. Until we find some parasitic fly, like 
the European species, to aid us in their destruc- 
tion, there is very little hope of successfully bat- 
tling with this little pest. In this country a species 
•of thrips is said to destroy the eggs or larvae ; a coc- 
■cinella or lady-bird feeds upon the larvae, and the 
yellow-bird is said to feed upon them. In Europe 
they are destroyed by several parasitic hymenop- 
tera viz. , Callimone, Macroglenes, Platygaater, etc. 
The earwig also destroys either the wheat-midge or 
a thrips which frequents the wheat. The goose- 
berry-midge ( Gecidomyia {Asplumdilia) grosaularim) 
-injures gooseberries by depositing its egg in the 
fruit, and the larva, or grub, being hatched, 
feeds inside, and causes the gooseberry to present 
« prematurely ripe appearance, to turn red, and 
then drop from the bush. It is recommended to 
pick all fallen fruit from the ground and burn it 
immediately, as, although thjs proceeding may 
act be of any use the same season, the berries 
being already destroyed, the following year, the 
last season's generation being destroyed, there 
will be scarcely any midges to attack his future 
•crops. 

MIDRIB OF A LEAF. The central col- 
lection of woody fibers and vessels; the prolon- 
gation of the leaf stem. 

MIDRIFF. The diaphragm; the muscle 
which divides the cavity of the chest from the 
abdomen. 

MIGNONETTE. Beseda oOorata. A plant 
of the most delicate fragrance and of easy cul- 
tivation, but which transplants with difficulty. 
Therefore it should be sown where it is to stand, 
or else sown in pots and transplanted with the 
ball entire. A good plant should be in every 
■window collection in winter. Sow the seed in 



the pot in which it is to flower in September, 
and after the seed is up give plenty of heat, but 
not too much water. Many complain that they 
lose their mignonette in winter; this is owing to 
Its being kept too damp. It should have little 
or no water for about three months during the 
dull season, and care should be taken to keep it 
from drip, which is sure to kill whatever plant 
it falls upon. When small pots are used, par- 
ticular care need not be taken to have the soil 
very rich, provided it is light; but when sown 
at once in flowering pots, richer material should 
be used, draining well, and placing on the top 
of the crocks, in the bottom of the pots, flaky 
pieces of decayed manure for the double pur- 
pose of affording nourishment to the plant when 
coming into bloom, and to keep the soil from 
choking up the drainage. Autumn sown plants 
shifted into larger pots at Christmas will bloom 
till May; and another sowing now will succeed 
them, after which it may be had plentifully; 
and no amount can be too large in the open 
ground. Unpromising plants, if topped back 
about this time, come in nicely for winter boxes 
in May. Pots of them may be set among stocks, 
geraniums, or other dwarf plants, the box filled 
up with rich, light soil, and finished off with a 
good watering to settle the earth around the 
roots. Boxes thus arranged are beautiful orna- 
ments for the window-sill; the geraniums or 
other flowers giving brilliancy and the migno- 
nette fragrance. Tree mignonette, a vigorous 
plant from the common kind sown in April 
should be chosen, put into a pot by itself, and 
all summer the blossom biids to be taken off as 
fast as they appear. In the autumn the lower 
side shoots must be taken off, so as to form the 
plant into a miniature tree. It may afterwards 
be transplanted into a larger pot with soil 
formed of sand, and turf broken into small 
pieces. The plant should be kept in a warm 
room all vrinter, regularly watered every day, 
and in the spring the stem will begin to appear 
woody. The second summer the same treat- 
ment should be observed, and the following 
spring it will have bark on its trunk and be 
completely a shrub. It may now be suffered to 
flower, and its blossoms will be delightfully 
fragrant; and will be produced every sundmer 
for many years. 

MIGR.iTORY. Migi-ating or moving with 
the season to the North or South, as numerous 
birds and fishes. 

MILE. 1,760 yards. The sea mile is one- 
sixtieth of a degree, or 3,035 yards. 

MILFOIL. (See Forage Crops.) 

MILIARY. Granulated, like many small 

S66ds 

MILK. This wonderfully constituted, nat- 
ural product of the females of mammalia, pro- 
duced in the precise proportions as to constitu- 
ents, for the most perfect assimilation by the 
systems of young animals is now acknowledged 
by scientists as being not only a perfect food 
for infants, but also as being capable of sus- 
taining life perfectly in mature age. In old age 
it is well known to be one of the most valuable 
in the whole category of foods. Cow's milk is 
composed of water, eighty-seven to eighty-eight 
parts, the twelve to thirteen parts remainmg m 
100, being fat, (butter,) caseine, (cheese), milk 
sugar, a substance analagous to glucose, and 
earthy (mineral) matter. Milk is not only capa- 
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ble of supplying— theoretically— every tissue of 
the animal body, keeping the whole system in 
vigor and health, but then there is no waste. 
The constituents necessary to form bone, mus- 
cle, fat, hair, in fact the whole economy of the 
system, is contained, and in the proper proper 
tions for all growing animals, and again mixed 
with the proper proportion of water, for perfect 
digestion and assimilation. Hence, milk warm 
from the cow, but preferably from the mare or 
goat has always been regarded as one of the 
best foods for consumptives, or dyspeptics, that 
could be givep. In wild breeds of animals, the 
specific gravity of milk, as well as its composi- 
tion, is pretty constant since each and every ani- 
mal is constant to a given type. Animals 
improved by careful crossing, feeding and selec- 
tion, however, differ very rraterially in their 
milk, some breeds, as the Jersey, being espec- 
ially rich in butter, and others again, as the 
Ayrshire, and Dutch cows, being rich in cheese. 
When the lactometer was brought into use — an 
instrument for testing the specific gravity of 
milk — it was thought by many that a perfect 
check had been discovered to the watering, of 
milk, and the courts of New York are said to 
have come near convicting a man of adultera- 
tion on this test. Yet a particular cow may 
give milk lighter or heavier than the average 
standard. In fact, as between individual cows, 
the variation may be ten per cent. So, as we 
have said before, some breeds will give milk 
rich in butter, and consequently lighter, while 
others will give milk rich in cheese, and conse- 
quently heavier. So coWs fed on watery food 
will be lai'gely increased in quantity, and from 
naturally containing an abnCrmal quantity of 
water wiU be heavier than the standard. Nev- 
erthefess, the milk of a mixed herd, taken as a 
whole, will always be uniform. Again, rich 
food, with a proper quantity of water, will 
increase the flow of milk up to the point of 
assimilation by the animal. Poor food will 
diminish the yield to a minimum. Yet, poor 
food does not necessarily produce ^oor milk, 
only a reduced flow, nor rich food richer milk, 
but an increased flow. Thus the improved lac- 
tometer is the most valuable, as showing the 
specific gravity of milk. Knowing the gravity 
of a particular herd, if it vary much, it is pretty 
conclusive evidence that the milk has been 
tampered with, and should become a fit subject 
for analysis. Nevertheless, the lactometer 
should not be used to convict a man of crime, 
for there are plenty of means, known to scoun- 
drels, of keeping adulterated milk up to its 
standard, so far as specific gravity is concerned, 
and the test by gravity is not a sure test of purity. 
As to the average quantity of milk given by cows 
( and the cream as between the herd Ayrshires and 
natives with which he has carefully experimented, 
Dr. Sturtevant of Massachusetts gives the follow- 
ing data: With reference to the average yield of 
milk in Massachusetts, (because we wish to get a 
basis by which we can ascertain the comparative 
yield of milk,) I find, on looking over the Agricul- 
tm-e of Massachusetts, a record of seventy-six 
different experiments, carried on by nineteen 
different people, in Worcester county, during a 
series of years, by which it appears that it took, 
on the average, 20.9 pounds of milk to make a 
pound of butter. In 1864, the statistics of 425 
cheese factories in the State of. New York gave 



the proportion of milk to the pound of cheese- 
as 9.11. In the statements, I make, I reduce-: 
butter and cheese to the milk valuation by allow- 
ing twenty-five pounds of milk for a pound of 
butter, and nine and one-half pounds of milk for a 
pound of cheese, which will certainly be fair. 
I find, then, that according to the census of 
Massachusetts, in 1865, the amount of milk sold 
from each cow was 691 quarts. In nine towns. 
in the Hoosac Valley, with 7,480 cows, the aver- 
age yield, in 1865, was 1,179 quarts per cow. 
~Tlie average premium dairy of seven cows in 
Essex county, is reported, i:a 1865, to have given, 
about 1, 750 quarts. Another dairy of nine cows, 
in Danvers, in 1856, is reported to have given 
about 3,000 quarts per cow. Another gentle- 
man, who feeds daily five quarts of a mixture of 
rye, . corn, and cotton-seed meal to his herd, 
reports a sale of 3, 374 quarts per cow for one 
year. Another premium herd of six grade Dur- 
hams teports 3,460 quarts per year. The only- 
returns of yearly yields of single cows that! 
find in ,the Massachusetts Keports are four native- 
cows, four owners, 3,189 quarts per cow, and 
forty-four native cows, in four herds, 3,160- 
quarts per cow ; — that is the average of the herd, 
counting all as in milk. These are the records- 
•of premium cows and competing herds, with 
but one exception, and must manifestly be far 
above the average. I now go outside of the 
State of Massachusetts, having exhausted all 
the definite facts that I can find in our Reports, 
to the State of New York. I will not give the 
pairticulars from which I draw my conclusions; 
I wiU state it as probable, and have you take- 
it upon trust, that the average, yield of dairy 
cows in the State of New York, is not far from 
1,300 quarts. The average of the best dau'ies in, 
the State, 1,800 quarts. The possible, average 
which can be attained by the best farmers, with 
their best herds, 3,300 quarts. Here, you will 
notice, there is a common difference of SCO- 
quarts, between common, best and superior 
dairies. I speak not of the yield of individual 
cows, but of the average of a herd o^ cows. Dr. 
Sturtevant also relates that, of the purchase of 
Waushakum Farm by himself and brother, they 
procured the very best native cows they could 
find, continually disposing of poor cows and 
replacing them by better, and breeding in stock. 
The outcome was as follows: In 1866, with an 
average of 35.7 cows, we produced 2,160 quarts- 
per cow, on an average. In 1867, with an aver- 
age of 36.3 cows, the average yield per cow, was- 
3,339 quarts. In 1868, with an average of 37.4 
cows, the average yield per cow was 1,850' 
quarts. The average yield for the three 
years, from thirty-three cows, was 2,079- 
quarts per cow. We then imported some Ayrr 
shire cows, and these with other Ayrshires pur- 
chased in this country, comprised our herd for 
the next three years. As we were now breeding, 
we had to change our system of feed. A sys- 
tem which would allow us to send a cow to the- 
butcher when injured, would never answer with 
a breeding herd of valuable animals. In 1870, 
average number of cows, 19.8; average yield per 
cow, 3,616 quarts; 1871 average number of cows 
18.7; average yield per cow 2,300 quarts. Mr. 
Miles, of i'itchburg, who makes a veiy candid 
and apparently fair record of his herd of 9.3co-ws 
for three years, gives his average as 3,587 quarts 
per cow per year. In order to bring the matter 
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into the most simple showing, he represents the 
facts reduced in another form, as given in the 
table below: 
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Breed. 



Natives . . . 
Ayrshires. 



Possible Av- 
erage. 



2,300 quarts. 
3,000 " 



Ave:a?e of 
best Dairies. 



1,800 quarts. 
3,500 " 



Common 
Average. 



1,300 quarts. 
8,000 " 



Dr. Sturtevant continues as follows: Here is a 
common difference of 700 quarts in each class; 
and if my figures are correct (and I have taken 
every fact I could obtain, and excluded none), 
this sum, 700 quarts, may well represent the breed 
difference of the Ayrshire and native cattle. 
Consequently, any farmer who exchanges his 
natives for Ayrshires of the same rank among 
Ayrshires as his natives are among natives, 
increases, by this change, the average annual 
yield of his dairy, per cow, 700 quarts. The 
milk farmer who is selling his milk at four cents 
a quart, can increase his annual yield by at least 
twenty-eight dollars per cow, by replacing 
natives by Ayrshires of equal grade. It is prob- 
able that these same results will apply in a deter- 
minable ratio between grade Ayrshires and 
natives; but I have not yet collected sufficient 
facts to warrant a definite statement 
of my own ideas of the value of grade animals. 
When, through the exertions of the friends of 
agriculture, and the workers, sufficient facts are 
published, I shall reserve the right to change, 
these figures. The breed difference is there, and 
is great. Thus much our present knowledge 
enables us to state; and according to my present 
figures, which include every fact I have been 
able to collect, 700 quarts is this breed difference. 
I should not lay so much stress upon the records 
of Waushakum Farm, did I not know that they 
are perfectly accurate. Similar judgment was 
exercised in selecting both natives and Ayr- 
shires; similar care, similar ideas of feed, modi- 
fied only by circumstances, and similar record- 
ing of facts; we have here the conditions of a 
true comparison of breeds. The milk has been 
weighed daily from each cow on this farm ; and 
I have the recorded weights, with the food each 
day or month, and other notes of interest, pre- 
served for future reference. As a curious fact, 
let me add, that of all the cows whose yield for 
the year I can find given in my Massachusetts 
Report (I have not the Reports from 1858 and 
1863), the average of the four premium native 
cows is 3,189 quarts; the average of thethree 
Ayrshire crosses per year is 4,673 quarts; the 
extremes among the native cows are 3,692 
quarts, and 3,836 quarts; among the Ayrshire 
grades, 8,700 quarts, and 6,048 quarts; the average 
of the best native or grade, six cows, from twenty, 
for one year, was 3,463 quarts; the average of 
Waushakum herd of Ayrshires, six selected ani 
mals, for one year, was 3,133 quarts. Here, 
also, we have atiout 700 quarts, representing the 
breed difference between Ayrshires and natives. 
Our practice has been, in selecting any cows, to 
select the best we can find among a great many 
individuals, and in selecting our native cows we 
had our choice among tens of thousands; we had 
the whole country to choose from; and we 
selected the very best, in our judgment, that we 
could find, and paid the largest prices for them: 
and at the time when good milch cows were 



selling for from fifty to sixty dollars, we had a 
standing offer, well known to all the fanners in 
the region, of $135 for any cow that would milk 
twenty-six quarts a day. We purchased cows 
under that plan, and we claim, therefore, that 
while our comparison of the best cows in each 
breed is certainly fair, it is yet not quite fair, 
because in selecting the natives, we had tens of 
tliousands to select from; and in selecting the 
Ayrshires, we had only a few thousands in Ayr- 
shire, and a thousand or so in this country to 
select from. So it is a fair comparison, because 
it takes the best Ayrshire cows and the best 
native cows and compares them together. We 
could very easily compare the average Ayrshire 
cow and the average native cow, provided we had 
the statistics which would give us the average in 
each case ; but it is fair to presume that in the 
cases presented to our agricultural fairs, by 
farmers, each farmer presented the best cow he 
had, and thought she was a very superior cow. 
Condensed or desiccated milk is produced in 
large quantities at Elgin, 111., the only 
factory, I believe, in the West. It is condensed 
by evaporating in a vacuum pan, as it is called, 
precisely as in the modern mode of finishing the 
juice of the sugar cane. Dr. Voelcker, of Eng-, 
land, has given the following: When milk is 
evaporated at a low temperature, and a little 
sugar is added, when the process of evaporation 
is nearly completed, the residue which is left on 
final evaporation, on being reduced to powder, 
constitutes a white powder with a yellow tinge, 
which dissolves for the greater part in boiling 
water. The solution resembles in appearance 
and taste milk, and answers pretty well as a sub- 
stitute for milk for ships' use, or when fresh 
milk can not be obtained. Desiccated milk, if 
well prepared and perfectly dried, may be kept 
in closed bottles for many months without under- 
going any change, but it does not dissolve per- 
fectly in water, and is deficient in the agreeable 
taste which characterizes good fresh milk. 
Usually a portion of the cream is removed before 
the evaporation of the milk, for if the whole 
milk be condensed by slow evaporation, the 
desiccated milk is very apt to assume after a sliort 
time a bad taste resembling rancid butter. The 
following are analyses which I made some time 
ago of two samples of desiccated milk: 



Moisture 

Fat ^puru butter) 

Caserne 

(containing nitrogen) 

Phosphate of lime and magnesia. 

Alkalinesalts ..-• • 

• (containing phosphoric acid). 

Sugar 



No. 1. No. 2. 



4.06 
S.Ti 
20.25 
(3.24) 
2.34 
2.48 
(0.2S) 
62.14 



100.00 



i.re 

IB.H2 
20.37 
(3.26> 
2.33 
2.91 
(0.:il) 
56.29 



100.00 



The second sample, it will be seen, contains 
nearly twice as much fat (pure butter) as the first, 
which was evidently produced from skim-milk. 
The sample No. 1 had a nice taste, and, not- 
withstanding the deficiency of butter, was a 
superior preparation in comparison with tlie 
second sample, which had a disagreeable taste ot 
rancid butter. A much better description ot 
concentrated milk has been prepared for a good 
many years past in America under Borden s 
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patent, and a few years since an American Com- 
pany— tKe Anglo-Swiss Condensed Milk Com- 
pany—had established a factory at Cham, near 
Zug, in Switzerland, for the production of pure 
Swiss preserved milk. This company, with a 
capital of £12,000, employs about sixty opera- 
tives in their factory. The number of cows hired 
for the year is 1,440, and the average amount of 
condensed milk prepared daily during each of 
the 365 days of the year is 110 cases, of four 
dozen each of one pound cans; these equal 
1,927,200 cans as the product of the year. The 
price of the crude milk is about two pence per 
quart; and the daily cost of the tins or cans 
made at this establishment amounts to £16 10s. 
About one-half of the product is sent direct to 
London, where one-half is consumed, while the 
remainder goes for ships' stores, is exported to 
the colonies, and sent to the provincial towns of 
England. One-half of the produce not sent 
to London is distributed over Germany, and 
there is some demand from France and Russia. 
The success of the condensing factory depends 
entirely upon the ability to put a fine flavored, 
perfect article into the market. The milk 
must be uniformly good, and a fastidious neat- 
ness and cleanliness must be observed in the 
establishment. The milk is evaporated down in 
vacuo at a uniform temperature of 160° Fahr., 
with the addition of the best refined white sugar, 
until it reaches the consistency of thick syrup or 
honey. It takes about seven hours to condense 
the milk, seventy-five per cent, of its original 
■bulk in water being driven off. The condensed 
milk thus prepared has been preserved in good 
condition for years. Mixed with three to four 
pints of water it readily dissolves, j^ielding a 
somewhat sweet but agreeably tasting fluid, 
having a flavor of boiled milk. It consists of 
nothing but cows' milk and the best white sugar, 
and is well adapted for use during long voyages 
and in all other situations where good cows' 
milk is not readily procurable. A sample of 
preserved milk prepared by thp Anglo-Swiss 
Company, on analysis, yielded the following 
results: 

Water 24.89 

Fat (pure butter) 8.36 

1 Caserne (curd) 10.15 

(dontair.ins; nitrogen) (1.624) 

3f ilk and cane-sugar ' . . 54.18 

Mineral matter (aali) 2.42 



100.00 



About one-half of the solid substances of the 
condensed milk consists of sugar added in the 
process of condensation. The remainder con- 
sists of butter, caseine. milk-sugar, and ash con- 
stituents. It is but right to state that the analyses 
of other samples of preserved milk, prepared by 
the Anglo-Swiss Company, show about ten per 
cent, of butter, and somewhat less water than 
was found in the sample analyzed In buying 
condensed milk, however, oneshould know that it 
is pure. It is chemical test alone which will solve 
this. The only other recourse is to buy only of 
respectable companies who have a reputation to 
lose. It should be labeled so as to show that it 
is whole milk, honestly condensed. In fact all 
commodities of sustenance should be branded 
, just what they are, and, if found adulterated or 
subtra:cted from, heavy penalties should be 
attached. The following tables will show some 
interesting information in relation to condensed 



milk taken from the United States Department 
of Agriculture Report for 1872: 



Components. 


6 

Oh 


|1 

|1 


•§:a« 
IsiS 




pr.cent. 
4.00 
4.00 
5.00 
65 
86.35 


pr.ceut 
18.00 
16.110 
20.00 
2.60 
45.40 


pr.cent. 
1.75 
15 80 


Caseine 




18.90 
2.21 
61,34 


Sats 








100.00 


100.00 


100.00 



In the latter case there remained not more than 
one-eighth of the butter contained in the original 
milk, seven-eighths, having been skimmed off and 
sold for cream. It is a notorious fact that most 
of the condensed milk companies regularly send 
cream to the N.ew York market. It is added 
that analyses of samples of the plain condensed 
milk of several companies, presented by Dr. 
Chandler in May 1872, are as follows-: 



Components. 


§ 

1 

< 


1 


i 




1? 


Butter 

Caseine 


pr. cent. 
13.74 
14.12 
17.24 
2.64 
52. a6 


pr.cent. 
11.39 
12.% 
14.12 
2.:j0 
59.23 


pr cent. 
11.67 
18.63 
13.89 
2.24 
59.57 


pr.cent. 
11.77 
13 03 

a4..i8 

2.S6 
58.46 


pr.cent. 
13.13 
14.44 
16 30 


SaltB 


2.60 








100.00 


100.00 


100.00 


100.00 


100. OO 



Of the average adulteration of milk and its effect 
on prices. Dr. Chandler calculates, from long- 
continued investigation, that the milk supply of 
New York and Brooklyn receives, on an average, 
one quai-t of water to every three quarts of pure 
milk before the commodity reaches consumers. 
As the result of a large number of experiments 
with milk from different breeds, Dr. Sturtevant 
presents the following conclusions: The butter- 
globules of the milk show a certain and definite 
relation between the quality of the milk and the 
breed. The breed determines, to a large extent, 
the composition of the butter. The breed deter- 
mines, to a large extent, the most economical and 
advantageoiis manufacture of cheese. In the 
Ayrshire and Jersey breeds he considered his 
experiments fairly complete; in the Dutch or 
Holstein breed, more limited. As to the charac- 
teristics of the milk of these different breeds, as 
indicated by his experiments. Dr. Sturtevant 
says: The milk-globule of the Jersey breed is 
larger than is the corresponding globule of the 
other breeds mentioned, and there are fewer 
globules under a certain size, one twenty-seven 
thousandth of an inch, and such, for convenience, 
I shall call granules. The milk-globule of the 
Ayrshire breed is smaller than thatof the Jersey, 
and intermediate in size between those of the Jer- 
sey and Holstein, and the milk from individual 
cows of the Ayrshire breed can be grouped into 
two classes or grades, according to the size and 
distribution of "the globules. 'This milk abounds 
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in granules. The milk-globule of the Holstein is 
the smallest of tlie three. The globules are more 
uniform in their size than in the Ayrshire milk, 
and there are fewer granules. The globules 
determine some of the physical characteristics of 
the milk. If samples of the Jersey, Ayrshire 
and Dutch milk are placed In a percentage-glass, 
under like conditions, it will be noticed that the 
cream will rise in each sample with a different 
rapidity; the larger globules, on account of their 
less specific gravity, reaching the surface first. 
As a matter of experiment, some Jersey milk 
threw up its cream in four hours, leaving a blue 
skim-milk; some Ayrshire samples, in about ten 
hours, leaving a white skim-milk scarcely recog- 
nizable as such ; some Dutch milk, in about five 
hours, leaving a blue skim-milk. The larger 
milk-globules, and few granules being in part the 
explanation of the first, the evenness of size of 
milk-giobules and few granules the interpi'etation 
of the reaction of the third, and the numerous 
granules and unevenness of size of globule offer- 
ing a solution for the appearance and action of 
the second sample. The milk of these breeds 
acts diflferentljr in the churn. The larger the 
gloljule, the quicker is the butter produced from 
the milk; and the more uniform the size of the 
globule, the larger the yield of butter from a 
given quantity of cream of equal richness by 
analysis. The globules of similar size appear to 
be evenly affected by the process of churning, 
and break at about the same time. This was 
well illustrated by an experiment made of churn- 
ing a portion of milk from two cows separately, 
and weighing the produce. The amount of but- 
ter was largely in excess of that gained by churn- 
ing the same quantity of the same milk mixed, 
and the microscope revealed the cause. A curi- 
ous feature brought out by these experiments is, 
that the mixed milkirom two breeds will not pro- 
duce as much butter as will the same milk 
churned separately. The explanation is in the 
variation in the sizes of the globules. "When a 
large-globuled milk and a small-globuled milk 
are churned together, the larger globules sepa- 
rate first into butter, and the breaking of the 
smaller globules appears to be retarded. When, 
therefore, a Jersey cow is kept in an Ayrshire or 
Dutch herd for the purpose of infiuencing the 
color of the butter, the large globules of the Jer- 
sey milk are broken first in the churn ; arid while 
the smaller globulus are being broken, the butter 
which first came is being overchurned, and 
theoretically, at^least, the quality of the result is 
impaired, if not the quantity lessened. When a 
few Ayrshire or Dutch cows are kept in a herd 
of Jerseys, and the milk churned together, both 
theoretically and practically a large portion of 
the butter of the small-globuled milk is left in the 
buttermilk in the state of globules. Dr. Sturte- 
vant arranges the breeds in the order of the aver- 
age size of the milk-globules, as follows : Jersey, 
Ayrshire, (butter family) ; Ayrshire, Holstein, or 
Dutch (cheese family). Likewise we can arrange 
the breeds in accordance with certain properties 
of the milk: the rapidity with which the cream 
rises— Jersey, Ayrshire, Dutch ; the rapidity with 
which the cream churns— Jersey, Ayrshire, 
Dutch; the completeness with which the cream 
rises-Jersey, Dutch, Ayrshire; the value of the 
milk for cheese— Ayrshire, Dutch, Jersey; quali- 
ties desirable for the milk-retailer— Ayrshire, 
first; Dutch or Holstein, second; Jersey, third. 



In conclusion, the following, condensed from a 
statement by Mr. Gold, of Connecticut, will 
show the importance not only of keeping the 
cows healthy but also of exceptional cleanliness 
in the care of milk, from the time of milking 
through every stage of its manipulation. Cows 
differ almost as much in the quality of their milk 
as they do in their external form and appear- 
ance. The amount of the principal constituents, 
as caseine or curd, butter, oil, and sugar, can be 
easily ascertained and their variations marked, 
but there are more subtle qualities, giving rise to 
flavor and to its hygienic properties, which, 
while more difiicult of determination, are of no 
less importance in a sanitary point of view and 
in the estimation of the customer. If the pro- 
duct varies so much when the animal is in health, 
how will it be when disease supervenes to form 
another important element in the calculation? 
Cows often continue to give a good flow of milk 
under local and constitutional disorders. The 
cow-pox, the fouls, garget, disturbances of the 
alimentary canal, foot and mouth disease, and 
pleuro-pneumonia, though interrupting, do not 
always prevent, the secretion of milk. The cow- 
pox, even in its mildest form, often causes the 
teats to crack and bleed, and the exudation may 
drop into the pail. Harsh handling of the udder 
in milking, or some slight injury, often causes 
one-quarter to give bloody milk; and garget, 
when it does not entirely stop the flow of milk, 
injures its quality in all degrees of vileness. All 
the secretions of an unhealthy animal must be 
tainted, and milk is no exception. Garlic and 
onions, and in some degree the cabbage family, 
to which the turnip belongs, give their peculiar 
odor to the milk. Weedy pastures abound in 
vegetation of strong odors and taste, liable to be 
transferred to the milk. Drink as well as food 
may introduce impurities. Out of 170 families 
supplied with milk from a dairy in Islington, 
England, seventy suffered from typhoid fever. 
One hundred and sixty-eight individual cases 
occurred in ten weeks, and thirty died. An 
investigation showed that the cows drank water 
. from an old undergj'ound tank, built of wood and 
much decayed. Prof. Law, of Cornell Univer- 
sity, relates a similar case where the milk had _a 
ropy or 'slimy character, and a microscopic 
examination revealed the presence of certain 
animated germs, which had their rise in the 
filthy pool J from which the cows drank. These 
entered into the secreted milk, and there multi- 
plied to such a degree as to render it entirely 
unfit for food. Even impure air breathed by the 
cow will taint her milk. It is reported on good 
authority that the milk from a dairy m the State 
of New York when brought to the cheese -factory 
was found tainted, and on examination the cause 
was discovered to be a putrid carcase lying in the 
pasture. Milk and cream set in the dairy are 
very susceptible to odors of every kind. Ihe 
smoke of the kitchen, of cooking vegetables, are 
readily absorbed. The proximity of the hog-pen, 
or of the milking-yard, sometimes taints the 
milk. Wherever milk is kept, either m the 
spring-house or dairy, every pains should be 
taken to secure a pure atmosphere When the 
milk is set in a kitchen, dust and smoke wiU 
effect it injuriously, and first-quality butter can 
^ot be made from it. ,o^,iorif^ 

MILKING. The importance of regularitj;, 
care, and system in milking can not be oVeresti- 
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mated. The quicker a cow is millced, the more 
completely will the milk be given down, and the 
ability to milk fast is only acquired by practice 
and an attention to the proper manner of obtain- 
ing the milk most easily. The act of milking is 
difficult to be described, and yet easy enough 
once the individual has been shown how. The 
teat should be grasped by the hand, the thumb 
and fore-finger should be first closed around the 
teat, and then the others in quick successioA. 
' Having squeezed it dry, raise the hand to the 
lower part of the udder, but without letting go 
entirely of the teat. It will almost instantly 
fill again, proceed as before, working each hand 
alternately, and* so continue until the udder is 
stripped clean. "When you begin to milk do not 
cease until you have milked the cow entirely 
clean. Slow milking not only needlessly worries 
the cow, and in the end dries her up, for if not 
taken as fast as it is given down it is apt in the 
end to be withheld. Milking should be done by 
grasping the teats diagonally, one forward and 
oiie hinder one. In stripping do not use the 
thumb and fore-finger pulling down. Every 
drop can be had by pressing the hand well up 
i and under the bag,' gathering the milk with the 
thumb and fore-finger, and pressing it out with 
the others. 

MILKTREE, COWTREE. Galactodendron 
dulee. A tree of South America, of the same 
family as the fig ( Uriimcecp). The sap obtained 
by tapping is like milk, and very palatable ; it 
contains a creamy matter like beeswax, fibrin, 
sugar, an acid, salts, and water. Other trees, 
also yield milk, as the Olusia galactodendron 
and the TaberncB Montana vMI/is. The milky 
juice of most plants is acrid, and often very 
poisonous. 
, MILK VESSELS. In plants, the anastomos- 
ing tubes lying in the bark or near the surface of 
plants, in which a white, turbid fluid is secreted. 

MILK-TETCH. Astragalus. This is an ex- 
tensive genus of herbaceous and shrubby plants ; 
many of the species are very handsome and well 
suited for the flower garden. There are four 
species indigenous to England 

MILKWORT. Polygala. All the species of 
this genus are very showy. The annual kinds 
require sowing in the open ground, preferring 
a peat soil. Some of the species possess' useful 
medicinal qualities. A considerable number of 
the species are natives of the United States, 
among which the best known is the P. senega, or 
Seneca snakoroot. 

MILLIPEDE. The centipede. 

MILLET. SorgKum, seiana and panieum, are 
all popularly and botanically denominated mil- 
let. Under the head Sorghum, this important 
genus will be treated. In this article only the 
millets, Italian, {8eta/ria Italica), and German 
millet (paniQum miliaeeum) usually known as Hun- 
garian grass, (P. Oermaniaum). The first used 
to be largely cultivated under the name of mil- 
let and Bengal grass, but it has lately given place 
to Hungarian grass. All farm stock take kindly 
to the hay made from Hungarian grass, but if 
the seeds are allowed to get ripe, it is supposed 
to bring on disorders of the kidneys, especially 
in horses. For this reason it should be fed 
rather sparingly to horses unless it has been cut 
when in bloom; cut at that time, we have never 
observed any evil effects from feeding the hay to 
horses. We have never, however, fed it except 



with full rations of qats, to working horses, and 
always cut it just as the blossoming season had 
past, at which time, any of the plants have their 
maximum of nourishment in the stalk and leaves. 
Fed to cattle it is an excellent forage, and if well 
cured will carry them nicely through the winter; 
two feeds a day and one feed of straw being 
given. In the absence of careful experiment to 
determine the precise effects it may have on 
stock, when fed steadily it would not be advisa- 
ble to keep stock wholly on it. 

MILL-STONK GRIT. A geological forma- 
tion immediately under the coal; beds of coarse 
quartzose sandstone. 

MILSEY. A sieve in which milk is strained. 

MILVINES. A family of raptorial birds, of 
which the kite (Mikus) is a member. 

MIMUS. The genus of passerine birds, of 
which the mocking-bird {M. pol/yglottus) is a 
species. 

MINDERERUS SPIRIT. Solution of acetate 
of ammonia, a febrifuge. 

MINERALOGY. The science which has for 
its object the examination and descrifjtion of 
minerals. 

MINIUM. Red-lead, used in painting. 

MINT. (See Peppermint.) 

MINUS. Less, distinguished by the mark — , 
and used in physics to designate quantities 
below a standard; thus, all degrees of tempera- 
ture below zero (0) are minus, and read minus 
50,-30,' etc. 

MIOCENE. The intermediate portion of the 
tertiary epoch, in which some seventeen per 
cent, of recent shells are discovered. 

MIRAGE. Fata Morgana. Looming. An 
optical delusion, in which ships and objects at 
sea appear depicted against the clouds. 

MIRROR. Any polished surface used as a 
reflector. Mirrors are plane, concave, or burn- 
ing (magnifying), and convex, or minifying. 

MISTLETOE. Visciis album, wrticillatum. 
Shrubby, parasitical plants, growing occasionally 
on large trees. Many fabulous virtues were 
attributed to it. 

MIST. That atmospheric condition in which 
the moisture of the air- is condensed in fine 
drops (See Dew.) 

MITE. A name generally applied to minute 
insects of various kinds, which attack the leaves 
of trees and plants, living by either burrowing 
under the epidermisj just as the mange insect 
does under the scurf skin of animals, and acari 
found on the outside of the leaves and tender 
shoots, subsisting by sucking the juices, which 
produces fungoid-hke brown patches on the 
leaves of pear trees, and are so sir\all as to be 
scarcely visible to the naked eye. They are 
sometimes found in myriads, as are all the louse 
family, and do great damage to various trees. 
The remedy is to use a wash of whale oil soap, 
weak carbolic acid, or in the case of such plants 
as may be small enough, (pot plants), to dip 
them in the solution by inverting the pot in 
which they grow. Fumigation with tobacco 
smoke is also a remedy. All infested leaves 
also shoulJ be picked off and burned. Mites as 
a class are wingless, belonging to the acsm. 
Those living on the outside of plants are called 
lice. Many minute insects that infest hams are 
dipterous (two-winged) insects in their perfect 
state. To this latter class the cheese mites 
belong, others aie minute wood borers, the 
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larvae of minute beetles. They however, are not 
properly called mites, since only those we have 
named may properly be so called. 

MITRAL VALVES. The valves of the left 
ventricle of the heart. 

MITRE. In building, the junction of two 
pieces of wood, etc., by cross fitting. 

MOBILIT Y. Capacity for movement, mobile. 

MOCKING BIRD. (See Mimus.) 

MODILLON. An ornament, or scroll, placed 
at intervals under the corona. 

MOHAIR. The silky hair of the Angora 
goat, used for camlets and other costly stuffs 

MOISTURE. The water of all lakes, ponds, 
rivers, brooks, and springs, is derived from 
rain. This is the evaporation from the whole 
surface of the earth, whether land or water. 
This is held in suspension by the air, until 
changed meteorological conditions set it free, 
either as dew or frost, or as rain, hail, or snow. 
This moisture, some of it, runs off along the 
surface, some sinks down indefinitely to form 
springs. These two forms being the supply of 
lakes, ponds, and streams, the balance is held by 
the soil, to be given up to the roots of plants, to 
Tise again by capillary attraction to the surface, 
and again to be given off to the air as evaporated * 
moisture.. The moisture which runs off along 
the surface and that which enters into the soil 
by percolation will vary according to the nature 
of the soil. Loose soils will percolate all the 
water except those of the most dashing showers, 
where the angle of elevation is not acute. Water 
will always sink down perpendicularly, unless 
it meets with obstructions as rocks, strata of 
clay or other impervious substances. These 
impervious strata form the water line along 
which the water glides, at last to be collected in 
underground reservoirs forming springs. (See 
articles. Drainage, Meteorology, Rain-fall, etc.) 

MOLARS, MOLARES. The grinding teeth, 
placed behind the incisors. 

MOLASSE. A soft, green sandstone, of the 
miocene epoch, found in Switzerland, 

MOLASSES. The thick, d^rk fluid which 
runs from raw sugar; it consists of uncrys- 
tallizable sugar, an acid, aromatic bodies, and 
water; when fermented, it yields rum by distilla- 
tion. 

MOLD. Mold is produced by fungus growths. 
The sporules producing mold being everywhere 
present in the air, and only requiring warmth and 
moisture to enable them to grow, wherever 
deposited. Bread mold, is a minute fungus, 
Ascophora mucedo, found on moist, starchy sub- 
stances, in the process of decay. These minute 
cryptogamous plants are found in almost every 
substance, in the' presence of heat and moisture, 
especially peas, hops, and other plants. Once 
it attacks it spreads rapidly, unless checked by 
dryness. Hence blight is the result of the action 
of mold, and not the disease itself; rather the 
action causing disability in the plant to perform 
■ its natural functions, and sometimes whole fields 
will be suddenly attacked, and the crop be ruined. 
MOLD-BOARD. The large curved side of a 
plow, which turns the furrow slice. 

MOLDINESS, MOLD, MILDEW. Minute 
cryptogamic plants, of a grayish aspect usually, 
but of all colors, which appear upon damp 
linen, cotton, and vegetable substances, as bread; 
they belong to the genera Aspergillus mucor, and 
other mucedines, and are to be avoided only by 



dryness and proper exposure to the sun and dry 
air. The genera which appear on plants, as the 
hop, pea, etc. , are very numerous. 

MOLE. The moles of America belong to the 
genus Scaiops, and not to the true moles, Talpa 
found in Europe. The ground mole, Scalops 
aguatiaus, is found in the Eastern and Southern 
States. The Western mole, S. argentea, being 
found in Indiana, Michigan, Illinois, Iowa, Mis- 
souri, and Kentucky, and in fact in the valley of 
the Mississippi nearly to the gulf, being always 
found in dry land. The fore parts of this ani- 
mal IS strong and muscular, its fore hand-like 
paws, extending side ways, the more readily to 
enable it to make its way under ground, in exca- 
vating its galleries, in search of its food, which is 
entirely insectivorous. They have been accused of 
eating vegetable roots and tubers. This, however, 
is a mistake. It certainly often does much dam- 
age to garden crops, by loosening the earth and 
uprooting plants in burrowing. The only ques- 
tion for the farmer to decide, is whether the 
moles or insects do most mischief. We have 
seen lawns rendered unsightly by moles. So we 
have seen the grass entirely killed by the ravages 
of the larva, (white grub,) of the May beetle. 
A little labor will eradicate the burrows of the 
mole, but it is difficult to destroy the white gmb, 
especially where they are so thick as to so 
entirely destroy the sod, that it may be rolled 
up like a carpet. It is undoubtedly true 
that shrew mice and other small rodents, 
follow in the tracks of moles, and eat corn, 
tubers and other vegetables, but there is no well 
authenticated evidence that the mole does so. 
When moles become so numerous as to be 
severely destructive, they may be trapped 
by sinking pitfalls of tile or other material under 
their run-ways, or they may be caught under 
deadfalls. These should be placed under one 
of their regular galleries, leading to their place 
of rest if possible, since it is not always that 
they travel in the surface burrows. They may 
also be poisoned by placing strychnine in small 
pieces of meat and laid in their bureows. The 
Star nosed mole, condylura cristata, is another 
species, and quite rare, except in some portions 
of Central Illinois, where it is rather common. 
It inhabits all the Eastern and Northern States 
to the Mississippi, and is found even in Minne- 
sota. It prefers rather moist soils, and is found 
in the vicinity of swamps. It does not burrow 
to such great length as the species previously 
described, and is not so strong. Its fore feet are 
longer and narrower than the common ground 
mole, and the tail is longer and larger. It may 
readily be known by its ciliated nose, from 
whence its name. 

MOLECULE. An atom not capable of 
mechanical subdivision. The minute atoms of 
which bodies are formed. Of organic molecules, 
the late Prof. Henry said, we are able to con- 
struct a crystal of alum, from its elements, by 
combining sulphur, oxygen, hydrogen, potas- 
sium and aluminum ; but the chemist has not yet 
been found who could make an atom of sugar 
from the elements of which it is composed. He 
can readily decompose it into its constituents, 
but it is impossible to arrange the atoms artifici- 
ally, as in the ordinary cases of chemical manip- 
ulation, to produce a substance in any respect 
similar to sugar. When the attempt is madetJ-e 
atoms arrange themselves spontaneously int(? » 
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greater number of simpler and smaller groups or 
molecules of high order, each containing no less 
than thirty-four atoms of carbon, oxygen, and 
hydrogen. For the building up of organic mole- 
cules, the vital principle must come into play 
upon inferior groups of simple elements. Thus 
are formed plants, trees, insects, fishes, and sen- 
tient animals; in fact everything which has life. 
Atoms, once formed, may be combined and 
re-combined in the laboratory of the chemist, and 
new compounds arranged out of them. Organic 
bodies formed of organic molecules, are greatly 
complex, and readily distributed and resolved 
into a greater number of lesser groups. Thus 
taking the constituents of cane sugar. Prof. 
Henry shows that organic bodies, are in what 
may be called a state of power, or of tottering 
equilibrium, like a stone poised on a pillar, 
which the slightest jaV will overturn; they are 
•ready to rugh into closer union with the least 
disturbing force. In this simple fact is the 
explanation of the whole phenomena of fermen- 
tation, and of the effect produced by yeast and 
other bodies, which, being themselves in a state 
of change, overturn the unstable equilibrium 
of the organic molecules, and resolve them 
into other and more stable compounds. Fer- 
mentation, then, simply consists in th& running 
down from one stage to another of organic 
molecules, changing their constitution, and at 
last arriving at a neutral state. There is, how- 
ever, one fact in cdnnection with the running 
down of the organic molecules which deserves 
particular attention, namely, that it must always 
be accompanied with the exhibition of power 
or energy, with a disturbance of the ethereal 
equilibrium in the form of heat^ sometimes even 
of light, or perhaps of the chemical force, or of 
that of the nervous energy, in whatever form of 
motion the latter may consist. It is a general 
truth of the highest importance in the study of 
the phenomena of Nature, thai whenever two 
atoms enter into more intimate union, heat, or 
some form of motive power, is always generated. 
It may, however, be again immediately expended 
in effecting a change m the surrounding matter, 
or it may be exhibited in the form of one of the 
radiant emanations, 

MOLE-PLOW. A plow provided with a 
deep, sharp foot beneath the sole to penetrate 
the earth. (See Draining.) 

MOLE-TREE. Euphm-Wa lathyrus: Com- 
monly called Caper Spurge, and, by the French, 
Spurge; a plant with a biennial root; stem two 
to three feet high; found in the United States in 
gardens and lots. It is. a naturalized foreigner, 
and was originally introduced under a notion 
that it afforded protection against the incursions 
of moles. 

MOLLITES. A disease of the bones, hoofs, 
etc., in which they become soft, and often 
flexible. 

MOLLUSKS, MOLLUSCA. The animals 
inhabiting shells, and those of similar conforma- 
tion, but without that covering; they are of low 
organization, and cold blooded. 

MOLTINO. Change of plumage. It takes 
place annually for the entire plumage, and also 
partially where feathers of new colors are pro- 
duced. 

MOMENT, MOMENTUM. The availing 
force of a moving body at any time; its velocity 
multiplied into its weighf. 



MONADELPHOUS, MONADELPHIA,, 

Flowers in which the stamens are united into one' 
mass by their filaments, 

MONANDROUS. MONANDRIA. Plants or 
flowers having one stamen only. 

MONAS, plural MONADS. A genus of 
extremely minute, simple, polygastric, infusi- 

OT*l 51 1 Q 

.MONILFORM. Resembling a string of' 

MONKSHOOD. Aeonitumnapeaua. Wolfs- 
bane, aconite. Handsome perennial-tooted 
plants, with large blue flowers, very poisonous, 
and narcotic. 

MONO. An affix to many compound words. 

MONOCHROMATIC. Having but one color, 
incapable of decomposition by the prism. 

MONOCHLAMTTDEJE, MONOCHLAMYDE- 
OUS. All flowers with' only one envelope, or 
perianth, as the tulip, lily. Those furnished, 
with a calyx also, are called diclamydeous. 

MONOCOTYLEDONS, MONOCOTYLEDQ- 
NIA. Endogens. Plants and trees, the seeds. 
of which have but one lobe, as grasses and 
palms. 

MON(ECIA. Plants which bear pistillate- 
and staminate flowers, perfectly distinct, but on 
the same stem, as Indian corn. 

MONOGrYNIA. Flowers with one pistil. 

MONOMERANS. A section of the coleop- 
terous insects, in which the tarsus is supposed 
to be formed of a single joint. 

MONOPETALOUS. A coroUa, the petals of 
which cohere into a tube: synpetalous, gamope- 
talous, 

MONOPHYLLUS, MONOSEPALOUS. A 
calyx with the sepals united. Mmwiepak/M is. 
used to indicate the same form. 

MONSOONS. The periodical trade winds of 
the Indian ocean. 

MONSTROUS PLANTS, MONSTROSITY. 
Plants which, by cultivation or otherwise, have- 
become changed from their original forms. 

MONTANT. In building, any upright piece- 
in framing. 

MOON BLINDNESS. (See Eyes, Inflamma- 
tion of.) 

MOONSTONE. Adularia. Semitransparent 
feldspar. 

MOON TREFOIL. Medicago wrhm-ea. A. 
species of medick. 

MOONWORT. Botryehium. A genus of indig- 
enous, unimportant ferns. 

MOOR-BAND PAN. The incrustation pro- 
duced in some ferruginous soils. The pan may 
be calcareous in limestone soils^ and when not 
very hard can be destroyed by the subsoil plow. 

MOOR GRASS. Sesleria dactyloides. 

MOOSE. Aloe. The largest of the deer genus. , 
They live in troops in swampy places, and are 
confined to the northern portions of the States, 
and to Canada. The American moose is, A. 
Amei-icanus; the European species is, A. Mai-- 

MOOSE ELM. The red elm. 

MOOSE WOOD. Acer striatum. The striped 
maple. This term is also applied to the Dirca 
palustris, or leather wood. 

MORAINE. The longitudinal masses of 
stones and rubbish found at the bases and along 
the edges of gi'eat glaciers, or in places where • 
they have existed. 

MORASS. Swampy land. 
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MORDANT. A substance which unites chem- 
ically with the fiber of wool, cotton, etc., and 
with the coloring matter also, forming with 
both insoluble compounds. Acetate of alumina, 
alum, solution of tin, and pyrolignite of iron 
(red liquor) are important mordants. 

MORDELLA. A genus of coleopterans, now 
the type of a family, MurdelUdoB. They are het- 
eromerans, with an elevated and arched body, 
low head, thorax, semicircular, or trapezoid, 
elytra very short, pointed at the tips. 

MOREL. MorcheUa escuUnta. The latticed 
mushroom. An edible mushroom much esteemed 
in Europe. It grows in woods, has a wide, hol- 
low stalk two inches high, with a yellowish or 
grayish ribbed head, of small width, and two or 
three inches deep. 

MORGAN HORSES. The Morgan horse, 
which probably owes its principal celebrity to 
the Black Hawk strain (see ' cut), and his 
descendants have years since passed the zenith 
of their popularity. Admirable as these horses 
were for light driving, their sriiall size and light 
weight was against them, and in speed, except 
in rare instances, they could not compete with 
the descendants of Messenger and other first- 
class thoroughbred trotting sires. For draft 
teams they were found not to be of value for the 
reason heretofore assigned, the want of size. 
The stock was widely disseminated especially, 
in the Northwest, and while they added style 
and vigor to the common stock of the country, 
the decrease in the size of the get has rendered 
undersized horses much more common than 
formerly. Farmers were not slow to see this, 
ar.:» hence they were in as much haste to get rid 
of the blood as they were in the first place to 
breed to it. It is perhaps to be regretted that 
more of this stock could not have been kept 
pure, since their ambition, handsome form, 
docility, courage, and great style would have 
made them most acceptable horses, for pony 
phsetons, for ladies and children and light driv- 
ing on the road. The animal from which sprung 
the Morgan horses, is pretty generally conceded 
to have been the horse Justin Morgan, so named 
from the gentleman who bought him at two years 
old in 1795. He is recorded to have been foaled 
in 1793, and to have been sired by True Britain, 
who was sired by imported Traveler. The dam 
of the Justin Morgan horse is reported to have 
been a Wildair mare, sired by -Diamond, and he 
by Wildair. The horse Justin Morgan was a 
dark bay, with black mane and tail, and without 
white hairs; he was about fourteen hands high, 
weighing about 950 pounds, and with coarse, 
heavy, but straight mane and tail, docile, obedi- 
ent, spirited, and a fleet runner at short dis- 
tances. He was not a fast trotter but an honest 
one, going in four minutes to the liiile easily, and 
as honest at a dead pull as he was exhaustlesg on 
the road. The most noted of his descendants 
were Black Hawk, though all of his get seem to 
have been imbued with wonderful stamina, spirit, 
and Tbeauty of form. 

MORNING GLORY. A convolvulus of which 
there are many species, chiefly twiners. Annuals, 
biennials, and perennials. Convolvulus major is 
the well known morning glory, climbing plants 
of various brilliant colors, and effective for 
covering trellises, rock work, etc. C tricolor is 
the dwarf morning glory, more or less trailing 
in habit, though some are of upright growth as 



Cv Mircaulis. G. Mauritanicus is fine for hang- 
ing baskets and vases. Of the convolvulus 
family, the Ipomeas are a superb class of twin- 
ing plants. The Cypress vine, I. quamocUt is 
well known. Bona nox expands i^ the evening. 
A curious variety, leptophylla, from Colorado, 
has an immense bulb, which is perennial, the 
stems being annual. 

MOROXYLIC ACID. An acid found in the 
bark of the white mulberry tree. 

MORPHIA. The active narcotic principle 
of opium. 

MORPHOLOGY. ' The doctrine of the mef^ 
amorphosis of plants, from which it appears that 
petals, stamens, and carpels are m^ely modified 
leaves; that their position and mode of develop- 
ment are similar to that of leaves. A seed is 
also analogous to a leaf bud. 

MORTIFICATION. Gangrene; the death of 
part of the body. When it occurs in the hmbs, 
a distinct line of separation of a red color may 
be seen between the mortified and living parts; 
the limb should be removed as soon as possible 
above the healthy part. Mortification of internal 
organs, when extensive, is necessarily fatal; 
when it comes on there is great loss of strength, 
freedom from pain, usually a disagreeable or 

fangrenous odor, delirium, cold sweats, and 
eath. The lungs are most subject to gangrene, 
as a consequence of inflammation. Sloughs and 
sphacelus are small portions of gangrenous fiesh 
removed from wounds. 

MORTISE. The union of two pieces of wood 
or other substance, by introducing one into a 
hole made in the other; the former is called the 
tenon. » 

MORUS. The generic name of the mulberry. 

MOSSES. In common language, are any 
minute, small-leaved, crjrptpgamic plants,. Thus 
club-moss is a lycopodium; Iceland and reindeer 
mosses are lichens; and the numerous species 
of Jungermannia are all comprehended under 
the same term. But in systematic botany no 
plants are considered mosses except such as 
belong to the natural order, Bi-yacem or Mimd. 
Such plants are simple-leaved; without spiral 
vessels or stomata; with a distinct axis of 
growth; and with the sporules, or reproductive 
matter enclosed in cases called sporangja .or 
thecse, covered by a cap or calyptra. It is not 
a little singular that such plants should have 
cases called staminidia, containing powdery 
matter; among which are found animalcules, 
not distinguishable from such as are called 
spermatic, and which swim about freely in 
water.. None of the mosses are of any knovrn 
use, except for the purpose of packing plants, 
and surrounding their roots when they are sent 
to a distance. They are bad conductors of heat, 
and might be employed, instead of straw, to 
guard delicate-growing plants from the influence 
of frost. 

MOTH. The common underatanding of the 
word moth, is the larva of a class of insects, 
Tinm, which destroy clothing, carpets and 
various fabrics. The term, however, now in- 
cludes entomologically, the genus cramMda, in 
which the bee or wax moth is placed. The word 
is also used to designate the perfect insect ot 
those caterpillars, which are hairy, (downy) and 
fly by night. The various species are all noxious 
and however brilliant the perfect insect may be 
they should be destroyed wherever found. 
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_ MOTHER- WATER. In chemistry, the solu- 
tion from which ciystals have been obtained, 
and which furnish a second supply when evapor- 
ated. 

MOTION. In mechanical philosophy, motion 
is the change of place; that is, of the part of 
space which the body occupies, or in which it is 
extended. Motion is real or absolute when the 
moving body changes its place in absolute space; 
it is relative when the body changes its place 
■only with relation to surrounding' bodies; and it 
is apparent when the body changes its situation 
with respect to other bodies that appear to us to 
be at rest. All the phenomena of motion are 
derived by mathematical deductions from the 
three following laws of motion of Newton: A 
body must continue forever in a state of rest, 
-or of uniform motion in a straight line, if it be 
not disturbed by the action of an external cause. 
Every change of motion produced by any exter- 
nal force is proportional to the force impressed, 
and in the direction of the straight line in which 
the force acts. Action and reaction are equal, 
and in contrary directions; that is, equal and 
contrary changes of motion are produced on 
bodies which mutually act on each other. 

MOTTLED. Maculatus. Stained with colored 
blotches or dots. 

MOULDING. The curved or straight lines, 
or fillets used in architecture, as decorations or 
members of the common orders. 
MOUNTAIN ASH. (See Apple.) 
MOUNTAIN LAUREL. Kalmialaiifolia. A 
handsome shrub ; the flowers are poisonous. It 
sometimes grows fifteen or twenty feet high. 

MOUNTAIN LIMESTONE. The strata of 
this material lies immediately below the coal 
measures. 

MOUNTAIN MAHOGANY. Betula lenta. The 
black birch. 
MOUNTAIN MAPLE. (See Maple.) 
MOUNTAIN RICE. Oryzopsis asperifolia. A 
pei'ennial; culm almost naked, leaves rigid, erect, 
and sharp at the point; flowers in a panicle. 

MOW-BURNED. Injured by fermentation 
in the mow. Fodder, when too green, heats 
rapidly, becomes black, and acquires a bitumin- 
ous taste; this is disagreeable, and sometimes 
injurious to cattle. 

MUCID ACID. An acid produced by the 
action of nitric acid on gum and sugar of milk. 
It is a white crystalline powder, feebly acid, 
-soluble in six parts boiling water, and insoluble 
in alcohol. 

MUCILAGrE. A thick solution of gum in 
water. The ropy fluids extracted from Certain 
plants by pressure are also called mucilage. 

MUCIVORA. A family of dipterous insects, 
which feed on the juices of plants and decaying 
matter. 

MUCK. A name for peat, marsh mud, and 
decaying vegetable matter generally. 

MUCOUS MEMBRANE. The membrane 
which lines the mouth, nostrils, exterior of the 
-eyes, lungs, stomach, intestines, bladder, and, 
urinary apparatus. It secretes an animal fluid, 
mucus, by which it is moistened and protected 
from the contact of air and other substances. 
Irritations .and inflammations are very common, 
and do not extend so rapidly as in other mem- 
branes. They are usually subdued by bleeding, 
cathartics, or special medicines when the lungs 
•or urinary membrane is attacked. 



MUCRONATE. In botany, a leaf or other 
organ, havmg a rounded extremity, tipped with 
a sharp point or prickle. 

MUCUS. The viscid, ropy secretion of the 
mucous membrane. It contains five per cent 
solid matter (albumen), and is azotized. 

MUD. The fine particles of earth and organic 
matters suspended in rivers, etc., and deposited 
by subsidence. When mellowed by exposure to 
trost, and composted with one bushel of lime to 
the cubic yard, it makes a good amendment to 
loose, thin soils destitute of humus 

MUD FEVER. Scratches. (See Grease.) 

MUDER. Oaloiropis gigantea. An asclepia- 
deous plant, used in scrofula in the East. 

MUFFLE. A semi-cylindrical yessel of earth- 
en-ware, capable of resisting a high temperature, 
in which cmcibles are placed in assaying, and by 
which means they are exposed to a great heat 
without coming in contact with the fuel. The 
upper, curved side, is usually cut into slits, to 
allow the passage of reflected heat, 

MUGWORT. Artemisia mlgm-is. A kind of 
wormwood. 

MULBERRY. Morns. The red mulberry. 
Moms rubra, is the only native species of the 
mulberry in the United States. The black mul- 
berry of Europe is occasionally cultivated for its 
fruit. The white mulberry, M. alba, is culti- 
vated in silk growing regions for feeding silk 
worms, and the paper mulberry, Broussonelia 
papyrifera, is grown sparingly as a shade tree. 
Our native mulberry delights in rich, moist, 
bottom lands, where we have seen it, in Illinois, 
two feet through. Usually the tree is only of 
moderate size. The timber is, most lasting and 
valuable, almost rivaling live oak in durability. 
As a shade tree and for ornamental planting the 
native mulberry is not desirable, except in 
extensive grounds. Grown singly, it is a spread- 
ing tree. It is liable to the attacks of but few 
insects, the wood is valuable for turning and 
carving, and the bark is sometimes used in the 
place of cordage, after having been first steeped 
in water to separate the fibers. The bark of the 
root is reported to be a cathartic and vermifuge. 
The mulberry is propagated either by seeds or 
from cuttings; the cuttings grow easily, and 
where a given variety is wanted, cuttings must 
be resorted to, since plants do not come true 
from seed. There are a number of sub-varieties 
in cultivation, bearing superior fruit. The fruit, 
however, is not lield in much estimation, except 
by children, and if it were, it is entirely too soft 
for shipping. An exception, however, should 
be made in respect to Downing's everbearing 
mulbeSfry; a cut of leaves and fruit, which we 
give, natural size, on page 54. The fruit is one 
to one and a half inches in length and from one- 
half to five-eighths of an inch in diameter, and 
under high cultivation will exceed this size. 
Color, purplish black, and of a rich sub-acid 
taste. The tree is hardy, vigorous and comes 
into bearing the third or fourth year after 
removal from the nursery, the fruit growing 
larger as the tree acquires age. The tree is ele- 
gant in itself, and seems quite worthy its dis- 
tinguished originator, Mr. Charles Downing, of 
Newburg, N. Y. It is now thirty-six years 
since it was first originated. 

MULBERRY CALCULUS. A stone of the 
bladder of the color and appearance of the mul- 
berry fruit, and consisting of the oxalate of lime. 
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MULCH. Any dry litter placed abolit trees, 
or vines, covering the ground, is called mulch- 
ing. The pbject of mulching is to keep the soil 
cool, moist, and free from weeds, and to protect 
the roots from freezing in winter. Hence the 
more porous the mulch the more valuahle it 



cult to get. Mulching is beneflcialto vines and 
small fruits if applied after a general rain, and 
after the season of cultivation has passed to remain 
during the winter and removed when the seaaonof 
cultivation returns, for mulch is not expected to 
supersede cultivation, but to supplement it. 60 




DOWNING'S EVEEBBAEIXG) MULBERRY. 



becomes. Hence green grass, manure or tan 
bark, should be used sparingly. Two inches of 
tan bark is the most that should be applied. 
The best possible mulch is charcoal dust. This 



any garden vegetables may be mulched with 
profit after they have gained sufficient size so 
cultivation may cease. Even in the case of frmt 
trees we are not in favor of keeping the ground 



however is costly anywhere, and generally diffl- constantly covered with mulch, as has been 



MULE 

advocated by some. It induces root growth at 
the surface of the ground if persisted in, and 
this will be detrimental to the tree when the 
final removal of the mulch is decided on. In 
winter mulching, especially of trees, the mulch 
should not be placed next the stem, since it 
induces the attacks of mice. 

MCLE, A mule is a hybrid between two 
species of the same genus. Thus, there may be 
as many varieties of mules as there are species 
that are fertile one with another. (See article 
Hybrid.) By common consent however, the 
term mule is understood to be the product of the 
male ass and the female horse. The mule is a 
very timid animal and there is no stock on the 
farm that requires such careful handling. If 
properly treated, they are gentle and perfectly 
safe. If abused they soon become vicious and 
learn to use their heels. In the raising of mules it 
is not so usual to halter break them at weaning 
time or before as it is with colts. We have, 
however, always done this, since when the mule is 
finally taken up for work at two years old, they 
may be considered half broken. In fact it is gen- 
erally the case, that if kindly handled, the young 
mule will go right along, rather awkwardly 
it is true, but nevertheless, steadily, the first 
time they are put to the wagon. Until the mule 
is three years old, it should not have anything 
but li^ht work. Thus they will be more active 
than if allowed to go until three years old before 
being broken; besides this they will not be so 
strong and difficult to handle. In handling the 
young mule either to halter break or to labor, 
care must be taken that it does not get away since 
if so it will never be forgotten. The same gen- 
eral rules may be followed as advised for the 
horse, which see, but, the mule will be more 
quiet and more easily approached to handle, if a 
a, horse or broken mule, with which it is 
acquainted, be present. Even another unbroken 
mule will tend to inspire confidence. Mules are 
particularly sensitive to cold, far more so than 
horses. On the other hand they are far less 
affected by heat than horses. Thus mules, 
whether the young and growing or the working 
mules must have w^rm stabling in winter. In 
the South the protection of a good wood lot is by 
some considered as sufficient, the best masters, 
however, provide warm sheds in addition. Prom 
the time the young mule is dropped until ready 
for work, it must be liberally fed, so it may 
be kept gi'owing. There is nothing gained in 
allowing any farm stock to suffer for want of suf- 
ficient food. It is especially the case with mules. 
A mule that has been half starved and frozen 
during the winter, never recovers. It may indeed 
get flesh, but, will never be of the same stamina 
as the mule kept warm and well fed, besides, 
this extra feed enables the mule to go to work 
a year sooner than it otherwise would. A good 
lively two-year old mule will bring more than a 
stupid three-year old. South of 40° for all kinds 
of farm work and teaming on the road, mules are 
fully equal to horses. TJiey are not so liable to 
scare, or if so, not so much inclined to run away. 
They stand the sun and heat better than horses, 
and require rather less care in cleaning. We 
have never found, that weight for weight, the 
mule would eat less than the horse. Their true 
value lies in being able to work hard in the hot- 
teat weather, which the horse can not. North of 
40° the mule becomes less and less valuable, until 
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north of forty-three degrees, the horse is the most 
serviceable and generally used. When they have 
warm stables in wmter, they make admirable 
teams, even in the climate of Minnesota, since 
even so far north, in the West, there is plenty of 
summer weather that will seriously distress the 
horse. The proper color for amule so far as service 
IS concerned, is a self, dark color; cream colored 
mules, especially if they have a white skin, are 
sott and unserviceable. So, pure white mules are 
objectionable both in color and stamina. Spot- 
ted or calico mules, and light dapples are said to 
be always washy. Iron-gray, duns, and bays 
are the best colors, and mare mules are consid- 
ered more hardy and trustful than horse mules 
and always bring a better price in the market 
To those who have the facilities for breeding 
and rearing mules it is a particularly lucrative 
busmess. They will sell for more money at two 
years old, merely halter broken, than the average 
horse will at three, after being broken. The 
late and increasing demand for mules for export 
to Europe, has given a fresh impetus to the 
trade. St. Louis is the principal mule market 
in the United States. Buyers visit the fanners 
in the mule breeding districts, central Indiana, 
and Ilhnois and southeast of the Mississippi 
Eiver, and southern Iowa and all of Missouri 
west of the river. Compared with horses there 
were in the United States in 1877, 1,443,500 
mules, valued at $99,480,976, or an average of 
$68.91; of horses there were 10,155,400, valued 
at $610,306,631, or an average of $60.08, mak- 
ing a difference in favor of mules each of $8.83, 
This is an important showing as to value, when 
we remember the slight variation in the price of 
mules, in comparison with that of horses, and 
shows conclusively, that the profit lies in breeding 
mules rather than common horses, whenever the 
climate is suited to mules. 

MULLEIN. Verbascum. The common mul- 
lein, V. 2'hapsus, is fortunately not common 
in the West, seeming, like the Canada thistle, 
to delight in dry soils. Wherever found it is 
generally on very dry or poor, sandy lands. It is 
a biennial plant with woolly, entire, and alternate 
leaves throwing up its flower spike the second 
year from seed. It is usually indicative of 
worn or poor soil ; perhaps one reason why it 
is not more found in the West, the fertile soil 
not being congenial to the plant. V. Blattaria 
or the moth mullein and V. LycTinitia, are also 
common in some localities, but are not consid- 
ered so common as the common variety. 

MULLION. The upright post or bar dividing 
two lights in a window. 

MULTIARTICULATE. A term applied in 
natural history, to the antennse, legs, etc., of 
animals or insects which have many joints. 

MULTIFID. Divided into many segments. 

MULTILOCULAR. Having many compart- 
ments or chambers. 

MURIATE. (See Chlorine.) 

MURICATE. Thorny. In zoology, a sur- 
face armed with short conical eminences, having 
a sharp apex. 

MURIDiE. A family of rodents, of which 
the mouse is a type. 

MURRAIN. A disease, one of the forms of 
Anthrax, (which see). Bloody murrain is malig- 
nant anthrax, sometimes called black quarter 
from the engorgement of the neck, shoulder, 
quarter, breast, or side of the animal, producing 
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a black and bloody appearance of the tissues in 
the latter stages of the -disease. There will be 
lameness, stiffness, and great tenderness of the 
affected limb, with crackling when pressed, 
swelling of the parts, and sometimes oozing of 
yellow or bloody serum from the skin. Black 
tongue is another form, both in horses and cat- 
tle, with black, purple, or red blisters on the 
tongue, ending in sores, with more or less swell- 
ing. Murrain attacks all the herbivora, and 
may be^ communicated, in its malignant f orins, 
to dogsl birds, and even man, taking the form 
in man of a malignant pustule, sometimes very 
fatal. As soon as murrain attacks a herd, 
remove all the well animals to a high, dry pas- 
ture, and the ailing ones to another entirely iso- 
lated. Above all let the water be pure. Put a 
seton in the breast, daily smeared w,ith irrirant 
ointment. As medicine, the following is recom- 
mended by the best English surgeons, especially 
by Youatt, than whom there is no better author- 
ity : Take two to four drachms chloride of lime, 
one ounce prepared chalk, two drachms lauda- 
num, mix and give every two or three hours in 
warm gruel. In severe cases, French veterinarians 
recommend quinine in one to two drachm doses 
every two or three hours. Stimulants, as car- 
bonate of ammonia, are also valuable. If a vet- 
erinary surgeon can be had, he would be likely 
to use hypodermic injections of two grains solu 
tlon of iodine, five grains iodide of potassium, 
one ounce water, using a syringe full every 
hour, in extreme cases throwing it directly into 
the vein. 

MUSACE^. A small family of tropical 
plants, resembling the marantacese, and includ- 
ing the plantain (Mkisa sa/pientum) and banana 
(m. pO/radisiaca.) The leaves are also used for 
thatch, and the fibers of the stem for cordage. 
The curious flowering plants called strelitzias 
are of this family. 

MUSCICAPA. A genus of dentirostral pas- 
serine birds; living on insects and small 
birds. 

MUSCIDJil. A family of dipterous insects, 
resembling the fly {musca.) 

MUSHROOM. Mushrooms are . eaten by 
every civilized nation, when fresh, forming a 
delicate and palatable food. ' The difficulty in 
obtaining non-poisonous kinds, and the distress- 
ing and sometimes fatal effects of eating poison- 
ous fungi deter many persons from using them at 
all. Kevertheless, a person may soon come to 
be able to determine between the poisonous and 
non-poisonous kinds. Prof. Peck, the New York 
State botanist, gathered eighty species there 
and Dr. Curtis, of iTorth Carolina, has tested a 
list which we give further on. A species 
of morel, a peculiar, round, pock-marked fungus, 
is found growing under oak trees in northern 
Indiana and other oak openings in the West. 
The genus Agaricua, however, is the species 
generally cultivated. Mushrooms are propagated 
from spawn, sold in the form of bricks, and 
made as follows; A quantity of fresh horse-dTing, 
mixed with short litter, is composted with one- 
third part of cow-dung, and a small portion of 
good loam. This compost is cut up into bricks, 
which are to be set on edge, and frequently 
turned, until they become half dry. Then a 
couple of holes are to be made in each, by means 
of the dibble, and in each hole is to be put a 
piece of spawn as large as a walnut. When the 



bricks are dry, they must be piled upon a layer 
of dry horse-dung, six inches thick, and covered 
with sufficient fresh dung to produce a gentle 
heat through the whole. As soon as the spawn 
has spread itself tlirough the bricks, the process 
is ended, and they may be stored in a dry place, 
where they will preserve their vegetative powers 
for many years. Beds for the culture of mush- 
rooms are constructed in several different ways. 
Sometimes they are in the open air, when they 
require a covering of boards 'to prevent injury 
from cold or wet weather; at other times, in 
boxes or baskets, in pits or frames, in sheds or 
moderately warm cellars; and again, in mush- 
room houses. The latter are decidedly the best, 
when the necessary expense may be justified. 
They are sheds built in a dry place, ten feet wide, 
and "of any length desired. A walk runs through 
the^enter, so as to accommodate a bed on each 
side of four feet in width. In the first place, it 
is necessary to procure a sufficient quantity of 
good horse dungj and make it up into a heap, 
which must be turned frequently to induce- 
regular fermentation. In a fortnight all the 
rankness will probably have escaped, when it 
will be time to build the bed. The dung should 
be well shaken by the fork, and built up with 
perpendicular sides to the height of twelve 
inches, and then gradually drawn to the center 
like the roof of a building. In a mushroom 
house, the beds should be three feet high on the- 
back side, sloping toward the walk. Every 
forkful is to be well beaten into its place, so that 
the sides of the bed be even and firm. Cover 
the dung vrith long straw or litter, in order to- 
exclude frost and prevent the escape of the 
volatile gases. In the course of ten days, or a 
fortnight, the temperature will be sufficiently 
reduced, and the covering is to be removed in 
order that one inch of fine loam may be laid upon 
the dung. On this plant the spawn, which has- 
been broken into pieces of the size of a walnut, 
in rows six inches apart each way. Put on a 
second inch of mold, which, after being beaten 
smooth by the spade, must be protected by the 
covering of straw. Where the bed is in the open 
air, it wjU need mats during stormy weather. 
Guard against the extremes of heat and cold, and 
of drought and moisture. A medium tempera- 
ture is probably somewhere about 60° The 
covering of straw must vary in thickness from 
three to twenty-four inches, according to circum- 
stances. When 'the mold appears too dry, a 
gentle application of tepid water should be given 
in the morning; in summer, this may be neces- 
sary every other day, but in winter perhaps once 
a month. After each watering, the covering 
ought not to be replaced for some fifty or sixty 
minutes. If the operation be successful, young 
mushrooms may be expected in about five or six 
weeks after the date of spawning, although from 
a variety of causes, the time is frequently much 
longer. Where the bed has been kept too hot 
and moist, the spawn may have been destroyed j 
but, in many cases, it requires only a little extra 
warmth, or a gentle sprinkling of water, to pro- 
duce a generous crop. In gathering mushrooms, 
after the straw has been removed, each one is 
drawn up by a gentle twist of the fingers, and 
the hole is then filled with earth. A knife ought 
never to be employed, because the stumps left in 
the ground become nuraeries of maggots, which 
prove very destructive to the succeedmg growth. 
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Mr. William Saunders, of Washington, D. C. 
remarks on tlie mushroom, Agaricui, as follows, 
and describes the variety generally cultivated. 
The Agarious cam/pestris, or common mushroom, 
is the only species that is generally grown artifi- 
cially. It is thus botanically described ; Stipes, 
(or stalk,) two or three inches in length, white, 
solid, fleshy, furnished with an annular veil, (a 
thin membraneous substance encircling the 
stalk.) Pileus, (cap, or edible part,) fleshy, dry, 
convex, convexo-plane, white, changing from 
yellowish to brownish. Gills, (thin parallel 
plates, underside of the cap,) free, ventricose, 
(swelling unequally on one side,) pink, changing 
to deep purplish brown. Flesh (internal sub- 
stance) white. There are several species of the 
Agmicua besides the preceding, and also a few 
varieties of the A. campeatri^, that are sometimes 
grown for the table. It is Unnecessary to describe 
them here, as those who purchase spawn need 
be under little apprehension of receiving a spuri- 
ous article; at least so far as my experience goes. 
I have nevei^been disappointed in this respect. 
So fair from there being any difficulty in growing 
them, I venture to say that not one in fifty who 
makes the attempt will fail. Of course some little 
attention is requisite, as with everything else 
artificially circumstanced. A knowledge of the 
condition under which they are most plentifully 
found in nature will be of material assistance to 
the grower. In very dry seasons, mushrooms 
are most plentiful in low situations, on rather 
strong soils; on the contrary, should there be 
much wet, they are more abundant in uplands 
and drier localities. A continuance of warm, 
dry weather, followed by slight showers, and a 
hazy, still atmosphere, brings them most pro- 
fusely. These considerations are worthy of 
being kept in mind in their artificial culture. 
There is no particular season for making a mush- 
room-bed. In winter it requires to be under 
cover, and in summer the difficulty lies in keep- 
ing it cool and moist. Autumn i^ perhaps the 
best season for making a bed out of doors ; and, 
if a constant supply be an object, a bed should 
be made up in some spare cellar about the begin- 
ning of November. Some varieties of edible 
1 fungi have been lately described by Dr. Curtis, 

which we give below; the italics refer to the 
generic name, and the Roman to the names of 
varieties : 

Agaricus. (Amanita.) OiEsarius, strobiliformia, rubes- 
ceus. 
/ ' Armillaria. Mellene. 

Moletus. Lutens, elegane, flavidus, collinitus, graniilatas, 
boviaus, siibtomeutosns, edulls, versipellis, scaber, 
castttiieus. 

CaniMrellus. Cibaiius. 

Olavaria. (Samaria.) Plava, botr.vtis, fastigiata, mus- 
cuidee, letragona, crietata, » mybsii, uligiuta, macro- 
' pas, subtiUs, pyxidata, aurea, formosa. 

■ Clitocyog. Nebularis, odorue, giganieuB, cespltosus. 

CliiopiluB. PruDuluB, 

CoUybia. Radicatua, esculentue. 

Oeprimis. Comatue, atrameutariuB. 
,. , Cortinarius. Infractus violaceus. 

Cortinarius. Pbolidous, cinnamomeus, castanens. 
I Mttulina. Hepatioa. 

Eydnum. (1. Mesopus.) Imbricatttm, subBquamoBum, 
'. , , ^ Itfivigatura, repandam, rufesceus. 

'' ' Hygrophorus. Chrysodon, eburnens, pratenBiB. 

Lactarious. TorminoeuB, insulsuB, piperatus, delicioBus, 
(~i , . voleiDUs, Bubdulcie, 

Lepiota. Procerus, rachodes, excoriatus, mastoideuB. 
'ij .. Mairaxmius. Oreades, scorodoniuB. 
■ Merisma. Coralloides, caput-MeduBse. 

Merisma. FrondoBiiB, cristatus. confluenB, giganteus, 
Jv. sulphureus, berkeleii. 

1^ I'holiota. SquarroBuB, mutabillB. c 



Pleurotus. Ulmarious, teBsnlatus, Pometi, glanduloBiiB, 

oatreaiuB, Balignus. 
Poljiypurus. (1. Mesopus.) Lencomelas, oviBUB, por- ' 

ipea. 
Psalliota. CampestriB, arvenaia, amygdalmna, cretaceua, 

BjivaticuB. 
Sussula. Adasta, lepida, vireecenB. 
Eussiila. Ochroleuca, alutacea. 
Svarissie. Crispa, laminoBa. 
Tremella. ioliacea, mesenterica. 
Trlcholoma. BuBsnla, frumentaceuB, hypopUhyna, Col- 

umbetta. castus, al beUus. coneociatua, personatuB, 
YoVoaria. Boinbycinua, speciuBus. 

Dr. Curtis says that hill and plain, mountain 
and valley, woods, 'fields, and pastures, swarm 
with a prof usion of good, nutritious fungi, which 
are allowed to decay wliere they spring up, 
because people do not know how, or are afraid, 
to use them. And adds: By those of us who 
know their use, their value was appreciated, as 
never before, during the late war, when other 
food, especially meat, was scarce and dear. Then 
such persons as I have heard express a prefer- 
ence for mushrooms over meat had generally no 
need to lack grateful food, as it was easily had 
for the gathering, and within easy distance of 
their homes, if livmg'in the country. Such was 
not always the case, however. I remember 
once, during the gloomy period when there had 
been a protracted drought, and fleshy fungi 
were to be found only in damp shaded woods, 
and but few even there,. I was unable to find 
enough of any one species for a meal, so, gather- 
ing of every kind, I broughtliome thirteen differ- 
ent kinds, had them all cooked together in one 
grand pot pourri, and made an excellent Fjpper. 
One important use to which several spfoiea of 
fungi can be applied is the manufacture jf cat- 
sup. Por this purpose, not only is ths mush- 
room, Agaricus campeairis, and the horap-mush- 
room, A^/arieiia armnm, available, but also 
Agarims rubescens is declared to be excdlent for 
the purpose, and a delicious, but pale, extract 
is to be obtained from Maraamiua oreadts. Other 
species, as Coprinua c&matua and Coprinus 
atramentariua, are also available, together witU 
MsiuUna hepatica and Morcehella eaeuUnia. Iij 
some- districts, when mushrooms ara scarce, it is 
stated that almost any species that will yield a 
dark juice is without scruple muod with thfj 
common mushroom, and, it should seem, with- 
out any bad consequence, except the deteriora- 
tion of the catsup. 

MUST. The fresh juice of the grape before 
fermentation. Other juices capatie of fermen- 
tation. 

MUSTANG HORSES. The mustang has 
been denominated the wild horse of North Amer- 
ica, and with the same truth as the term wild 
horse of South America is used. There are.no 
wild horses in America except such as having 
escaped from domesticity in an early day have 
since become wild so far as the term nlay be 
properly applied to animals which are obliged to 
subsist entirely without the care of man. The 
mustang has descended from the Spanish horses 
brought hither by early adventurers, and esca- 
ping from confinement, have covered the plains 
of Central America, Mexico, Texas and California 
with vast herds, furnishing the Indians of the • 
plains of Texas, New Mexico and Arizona with 
fleet and untiring chargers, domestication having 
had the seeming effect of improving their powers 
of endurance. The mustang as found on the 
plains of Mexico and Texas is undersized, slight 
limbed, long necked, long backed, and with seem- 
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ingly weak haunches. Their hoofs, also, are 
inclining to flatness. Their heads are long, lean, 
but well shaped and well set. Their nostrils wide, 
and their manes and tails line. Considering their 
external appearance they perform admirably 
under the saddle. They are easily outstripped 
by well bred horses, are vicious, but easily sub-. 
dued, under the severe treatment of the herds- 
men of the plains, or cow-boys as they are called, 
■ nearly as wild as the mustangs themselves. 
Their money value is exceedingly small, and 
year by year they are becoming less and less in 
numbers, civilization gradually rendering them 
Jess and less numerous, from the constant 
increase of better blooded stock among the 
ranches of Texas, and the stockmen of the 
far West. 

MUSTARD. The mustard family cruciferos 
iiicludes many most valuable plants to man; 
among them nasturtium, water cress, cabbage,, 
turnip, the radish, horse radish, pepper grass and 
mustard. The varieties of mustard cultivated for 
the seeds which are ground into the mustard of 
commerce, are the white, Sinapk alba, and the 
black, 8. nigra. The latter makes the stronger 
mustard, but tbe white the handsomest. The wild 
mustard, or charlock has come to be a most 
common and noxious weed in the West, 
infesting the fields of slovenly farmers ' until 
some of the oat fields are yellow with the blos- 
soms. It has come in generally by sowing the 
seed of badly cleaned flax, and following with 
oats, and then seeding with oats just as they 
come from the thresher. Thus for want of a 
little care in cleaning seed grain, fields have been 
overrun at a great" expense to the outcome of 
crops, to say nothing about the unsightly appear- 
ance over large tracts of land. The seed 
may be eradicated by two successive crops of 
Indian corn kept clean, or by a clean kept corn 
crop and a summer fallow. The cultivation of 
the seed for manufacturing may be either broad- 
cast or in drills, the latter preferable. A rich 
deep, moist, and mellow, sandy loam is prefer- 
able for the crop, though it will grow well on 
any soil of average fertility, if warm and tol- 
erably well drained. In drills the seed should 
be sown rather thin, the drills two feet apart for 
ease in cultivation. If an implement is had that 
will work in an eighteen inch row this distance 
is preferable. When a majority of the seed is 
ripe or the pods turned yellow, cut with a rea- 
per, and set it up like flax or buckwheat. When 
dry thresh immediately, having the bottom of 
the wagon rack covered with a cloth to catch the 
shelled seeds. Broadcast it may be sown a peck 
to the acre. In drills six quarts is ample. It 
will reseed itself, and to rid the land of it, plow 
under the crops when in flower, and follow with 
corn. 

MUSTELLA. The genus containing the 
weasel and other vermin quadrupeds. 

MUTACtE. a process to stop the fermenta- 
tion of must. It is practiced either by diffusing 
sulphurous acid in the cask into which the liquor 
is racked by burning sulphur matches, or by 
adding a little sulphite of lime to the must; the 
latter is the best. 

MUTICUS. Beardless, without awns, or 

£t,l*ist9S 

■ MUTTON SHEEP. Within the last ten 
or fifteen years the demand for superior miitton 
has led to the extensive importation of sheep 



adapted particularly to the production ^f mut- 
ton. Flocks of the improved breeds are now 
found all over the United States, and especially 
within easy reach of our larger cities. The wool 
of some of the mutton breeds is also eagerly 
sought for by manufacturers of clothing wool, 
and for the manufacture of various fabrics in 
which a long stapled or combing wool is desired. 
For superiority Of mutton the South Down 
stands pre-eminent everywhere. In the Atlantic 
States north, the South Down is crossed on 
selected grade Merino ewes, giving lambs that 
are much sought for. In the Atlantic States, 
South, South Down and Cotswolds are largely 
bred. In the West the Cotswold has become 
a favorite sheep, for its large size, constitutional 
vigor, and the length and quality of the wool. 
In Kentucky and Tennessee in the Blue Grass 
and other regions of flush pasturage, the Lincolna 
are gaining ground on account of their great size, 
and the length and luster of the wool. In the 
hill region, the Merino, the South Down and 
their crosses, are used. The Leicejster is also 
much liked by many breeders East, West and 
South for their early maturity, and fattening 
qualities for the food eaten. On the great plains 
and the mountain regions of the United States, 
where sheep are herded in immense flocks, the 
Merino and its crosses with native and Mexican 
sheep are used, since the larger breeds do not 
work well in large flocks. One hundred of 
mutton sheep is about the number that should 
be flocked together, but the natives and Merinos 
may be kept in flocks of one thousand or more. 
The natives and Merinos, either Spanish, 
French or American Merinos, are not distinctively 
mutton breeds. In fact the quality of their 
mutton is not first rate, neither is it produced of 
any considerable weight per carcase. Yet in the 
United States, from the large numbers kept, the 
bulk of the mutton of the country is produced 
from natives, Merinos, and their crosses. Yet 
in treating of mutton sheep, they will not be 
included, but will be found under the head of 
flne-wooled sheep, which see. The breeds of sheep 
therefore that are considered the best breeds for 
mutton are the coarse wools, short, middle and 
long, as distinguished from the finer Merino wools. 
Of the improved mutton breeds, the South Down 
holds its rank against all others, btit in the 
United States, wool as well as mutton must be 
taken into consideration. Then again Ameri- 
cans are not so choice in their taste for mutton 
as the English and hence the larger breeds that 
will produce high grades of combing wool, 
weight of carcase, arid aptitude to lay on flesh 
are sought for. Nevertheless in the neighbor- 
hood of large cities, prime South Down mutton 
will always pay. The Lincolnshire sheep, one 
of the largest races in England, will show the 
best staple of long combing wool, next in rank 
is the Leicester, a race of sheep for combing wool 
the most generally distributed of any in England. 
It is tender in constitution, but of early matu- 
rity, and prime fattening quality. The next in 
rank for combing wool are the Cotswold sheep. 
In the United States, and especially in the West 
the Cotswold are much liked, they are hardy in 
constitution, mature well and make excellent 
mutton except it is rather fat. The long wooled 
sheep that have been the most widely dissem- 
inated in the United States, of the short or 
middle wools, are the South Downs, the Hamp- 
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shire Downs, the Shropshire Downs, and the 
Oxfordshire Downs. Of these the Hampshire 
Downs are the largest, averaging 113 pounds 
thirteen ounces each, and the South Downs 
eighty-eight pounds, in two lots of fifty each. 
Of the long wools the Cotswolds, Leicesters, and 
New Oxfordshire, have been widely spread. 
Of these fifty each of Leicester and Cotswold 
weighed to average the first 101 pounds and the 
second 119 pounds thirteen ounces each. The 
Leicester as generally shown in this country and 
in England are larger, rivaling the Cotswolds in 
weight. Even in Canada where much attention 
is paid to Leicester sheep, there is said to be 
comparatively few flocks of the true Leicester, 
ptobabiy from the fact that the true Leicester is 
delicate in constitution. Yet they have early 
maturity, good form, and tendency to fatten. 



breeds as he saw them. Speaking of the Downs 
he says: The distinguishing characteristics of 
the ancient Sussex Downs have been retained 
more fully in the course of improvement than 
have the peculiarities of any other improved 
breed. That improvement has been effected, as 
I have little reason to doubt, solely by selection, 
there being little, if any, positive evidence that 
the Leicester or other blood has aided in the 
amelioration. In the production of Hampshire 
and Shropshire and other breeds, bearing the 
Down name, it is well known that other blood 
has been effectively used; but it should be 
remembered that these families, or rather breeds, 
are not really improved Downs, but have come 
from selected individuals of other hardy prim- 
itive breeds, moulded- into a modification of the 
South Down type by large and repeated infusion 
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and are said to have been made by crossing the 
Leicester on Lincolns, and other of the large 
breeds. In England, Leicester wethers from 
twelve to fifteen months old have been marketed 
to weigh from 120 to 150 pounds each. The 
fleeces will average six to seven pounds each. 
In this country they have been sheared, wethers 
up to fifteen pounds, and breeding ewes eight 
pounds. The New Oxfordshires were produced 
between Leicester and Cotswold, the latter blood 
predominating. Yearlings in ordinary flesh 
weigh 125 to 175 pounds, and fat, full grown 
wethers from 175 to 200 pounds. For mutton, 
however, the Downs excel all others in the 
superiority of ^their flesh,' and they are justly 
prized-here as in England, where quality is the 
test. Mr. J. E. Dodge, in a late visit to England, 
thus describes them, and some other mutton 



of that blood, with occasional dashes of Leices- 
ter to give greater size and aptitude for fattening. 
The changes effected in the true South (or 
Sussex) Down have been mainly these : Speckled 
faces have been changed to a uniform tint of 
brown or fawn color, sometimes almost a gray; 
the forehead and cheeks have been partially 
covered with wool; a greater symmetry of form 
has been obtained; a larger size and grteater 
fattening aptitude. The flock of Lord Walsing- 
ham exhibited some deviation from the Sussex 
type, having somewhat greater length and a 
decided development of the fore quarter, giving 
greater weight, at the expense of reduced value, 
to the butcher. They are splendid animals, and 
have been largely sought by continental pur- 
chasers, though disapproved by many breeders of 
the South Down in its' purity. The true South 
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Down may, perhaps, be coneidered a purer 
breed, stamping its peculiarities upon its cross- 
bred offspring more certainly and strongly- than 
any other of the English breeds; and for this 
reason, together with its hardiness and the 
unsurpassed quality of Its mutton, it is deemed 
of greater practical value in its crosses than in 
its pure-bred flocks. But for the fact that quan- 
tity and quickness in lamb production are of 
more pecuniary value than superior quality, it 
would far surpass the Leicester in its prevalent 
use for cross-bred early lambs. The Hampshire 
Down, see cut page 665, bred largely on the 
chalk-downs of Berkshire, Hants, Wilts and Dor- 
set, was originally the resuli of crosses upon the 
Wiltshire horned sheep and the Berkshire Nott, 
which secured greater size and increased hardi- 
ness of constitution. Sixty years ago, in the 
hands of diiferent brefeders, working with differ- 
ent aims, there was a lack of uniformity, which 
began to disappear abofft 1845, under the skillful 
efforts of modern breeding, and the necessity of 
obtaining superior flesh-making tendency through 
an infusion of the blood of some of Jonas Webb's 
largpst and best-fleshed Downs. This Hamp- 
shire, or West county Down, much larger than 
the true Down, and superior in fattening apti- 
tude, is the natural result of the enclosure of the 
commons, the introduction of artificial manures, 
and the production of such crops as turnips, rape, 
vetches, trifolium, rye and Italian rye grass. 
This is one of the facts with which the history of 
British sheep husbandry teems, illustrating the 
necessity of change in breeds, with changed con- 
diti'ong of production or consumption;- It is 
estimated that the weight, both of mutton and 
wool, have been increased in this region ifty 
per cent. The statistics of 10,000 Hampshires 
for three successive years showed the average 
yield of lambs to be ninety-one percent., the 
mortality of ewes, five and a half per cent., and 
of tegs, three per cent, per annum. The wool is 
of fine quality, but short staple, averaging four 
and a half pounds per fleece. The best speci- 
mens of these sheep may be found at the Overton 
and Weyhill fairs, in Hampshire, and the Brit- 
ford and Wilton fairs in Wiltshire. The wether 
lambs are now usually sold in the latter part of 
summer or early autumn, and the ewes are 
kept three years for breeding. The Shrop- 
shire Down, though of comparatively recent 
origin,, still occasionally exhibiting variations 
from absolute fixity of type, are very widely 
diffused and highly regarded. They resemble 
the Sussex Downs, with greater size and weight, 
a somewhat longer face (which is uniformly dark 
in color, but not black), a full and large eye, flat 
and well-wooled forehead, and thin and erect 
ears of good size. The quality of the flesh is. 
superior, being close-grained, the tissues well 
bedded in fat, and the color dark and rich. And 
while the mutton is claimed to be equal to the 
best South Down, the fleece is much heavier, a 
flne flock on good land often yielding seven 
pounds per fleece. They do not mature quite so 
early as the Leicester or Cotswold, on account of 
the closer texture of the meat, but with ordinary 
management yearlings can be marketed in good 
■condition during the summer without other sup- 
plies than abundant grass. It is a very prolific 
^breed, twins coming in large proportion — fifty 
per cent, of doubles being a common result. 
There have been instances in which a flock of a 



score or two of ewes have brought up more than 
twice the number of lambs. The yearlings are- 
frequently made to yield eighteen to twenty 
pounds per quarterns early as May. There is a 
reported instance of an old wether being fed up- 
to fifty-nine pounds per quarter. As compared 
with the Hampshire, they are less in size, but 
they mature earlier. The Oxford Down is another 
improvepient of local forms of this branch of 
farm economy, and locally highly esteemed. 
There is another breed of English sheep inhabit- 
ing the rich, alluvial soils of Kent, known as the- 
Romney Marsh sheep, which pertinaciously 
retains its distinctive features, though modified 
and improved by recent breeding. It is a large- 
sheep, not very S3rmmetrical in form, having- 
narrow fore-quarters and flat sides, and coarse 
bone and muscle. It has a white face, a long- 
aud thick head, and a tuft of wool on the fore- 
head. The wool is of more value than the mut- 
ton, perhaps (but would not be profitable without 
it), being long, fine and lustrous, and in demand 
at good prices for export to Flandfers and to- 
France for the manufacture of cloth of gold and 
similar fabrics. Other breeds have been intro- 
duced upon the marshes, but can not maintain, 
themselves in competition-with the Romneys. 
The country is flat, open to the east, and very 
bleak, yet these sheep live through the winter in 
the open fields, and have little protection or 
supplied feed. The ewes are comparatively pro- 
lific, about thirty per cent, of doubles beings 
expected in reproduction. The lambs come late, 
after the severity of the winter is over. With a. 
good course of turnip feeding, after the first. 
Wintering, they can be brought to seventeen, 
pounds, sometimes to eighteen pounds per quar- 
ter, yet they are more usually kept over a second- 
winter. They are not very early in maturing, 
and grass is the main reliance for growth, if not 
for fattening. The lands where breeding sheep- 
are kept generally carry three per acre in -winter, 
and five or six in summer. The fattening fields- 
carry four or five sheep. There are cattle on the- 
farms, but sheep great Jy predominate, and fur- 
nish the principal profits. The breed of British. 
' sheep kept to the greatest age, and fed almost 
exclusively upon the natural growth of perma- 
nent pastures, and the managem'ent of which, 
therefore, bears the nearest analogy, fo our own 
practice in sheep-husbandry, is that generally 
known ^s the Scotch Black-face. It also has the- 
widest range of any of the British breeds. It is 
found, and has been for centuries — so long a 
period that doubts exist whether they are abori- 
ginal or an importation during the Norman con- 
quest or the Norwegian occupation of the Wes- 
tern Isles — upon nearly all the mountain lands of 
Great Britain, including much of the area of 
Scotland, the mountain chain extending through 
the north midland counties of England, and the 
heath and moorlands-both in England and Scot- 
land. They are a hardy race, whose place could 
not be occupied by any of the more improved 
breeds, enduring, to an almost incredible extent, 
both cold and hunger, and getting a fair subsis- 
tence beneath the drifts of winter, thriving- 
where the. pampered long- wools would starve. 
And yet they are not Merinos. Their wool is 
of inferior quality, hairy, uneven, used for 
carpets and coarse cloths, and weighs about 
four pounds per fleece. The average three-year 
old wether yields twenty-eight pounds per 
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quarter, deemed unequaled by epicurean taste 
in quality of meat and richness of grav}^ The 
ewes are licpt for five years, and are then drafted 
without distinction, while the wethers are full 
grown and fat on good grass lands at three, but 
they are now generally sold for fattening on tur- 
nips in the low countries. Thus the slowest of 
bireeds in maturing is made to subserve the pur- 
poses of meat-production, and increase the farm 
profits under apparently unfavorable conditions. 
As the Black-faces monopolize the higher moun- 
tain lands, the Cheviots occupy the lower eleva- 
tions, the hills of the border counties between 
England and Scotland. They have been system- 
atically improved by the crossing of carefully 
selected rams of Lincolnshire, before the day of 
the improved Lincoln race. It has been claimed 
that the Leicester blood produced the improve- 
ment, but the hardiness of the breed and the 
testimony of breeders tend to invalidate the opin- 
ion. They were formerly light in bone and 
wool, of scraggy frame, but with a constitution 
wonderfully hardy. Draining of lands, pro- 
vision of shelter, and a greater abundance, both 
of summer and winter food, have aided the 
efforts of the breeder, and the result has been 
one of the most useful and profitable of known 
breeds of sheep. No animal has so contributed 
to the prosperity of the Scottish border and hill 
farms as the Cheviot sheep. Their mutton ranks 
very high in the Smithfield markets and some 
people give it a preference over the game- 
flavored mutton of the Black-face. In the 
mountainous section of Somerset are found the 
Exmoor sheep, a horned breed, so hardy that a 
few days' burial in a snowdrift is said to be not 
too severe a test of their endurance. They have 
long been remarked for their drum-like round- 
ness of form, though they are becoming square 
under the recent efforts of breeders They are 
larger, and in all respects better than the Welsh 
mountain sheep, good feeding bringing them up 
to eighteen and twenty pounds per quarter, and 
in 'some cases to twenty-four pounds. At 
eighteen months they can be made to weigh 
fifteen to twenty pounds per quarter. The 
Welsh, the Scotch Black-face, the Cheviot, have 
been tried upon the Somerset hills, but most 
farmers have gone back to the improved Exmoor. 
They have white faces, legs and fleeces; the 
wool close set, and now increased in weight 
from three pounds up to four pounds. Their 
mutton is considered of excellent quality. The 
drafted ewes are often purchased for lamb-breed- 
ing, as they are prolific mothers and good nurses. 
The Welsh is another mountain breed, indig- 



enous and still unmodified in the higher eleva- 
tions, whfle they are the basis of the more culti- 
vated flocks inhabiting the more productive 
valleys. They are smaill, weighing as -store 
sheep about seVen pounds per quarter. The 
head is small and well set up ; the poll clean, 
except sometimes a tuft upon the forehead ; the 
faces unusually white, with occasional instances- 
of gray, speckled, or rusty brown. They are 
narrow-chested, low-shouldered, high-rumped, 
long-tailed, active in movement, having little 
regard for fences or hedges, hardy and thrifty 
with scanty herbage. The wool is fine, though, 
not very even in quality ; fleeces weighing about 
two pounds. They are not prolific, as one 
lamb is enough for a mother to care for in 
mountain pastures, but are good nurses, and are 
sought for on that account for breeding fat 
lambs from Leicester or Down crosses. 

MUZZLE. The nose of an animal. A kind 
of halter fastened over the nose to prevent an 
animal from biting. Muzzle of a plow is the 
end of the beam to which the clevis is attached. 

MYCELIUM. The young, flocculent fila- 
ments of fungi. (See Fungus.) 

MYOLOGY. An account of the muscles of 
the body. 

MYOPS. Shortsightedness. 

MYRIAMETER. Ten thousand metres, equal 
to two leagues. 

MYRICIN. That portion of wax which is- 
insoluble in alcohol. 

MYKISTICACEJi:. A family of tropical 
trees, exogens, containing the nutmeg. Nearly 
allied to the laurels. 

MYRONIC ACID, MYRONATES. An acid 
existing in cniciferous seeds, and containing 
sulphur. 

J MYROBALANS.^ A bitter, austere fruit, used 
m India in calico dyeing and medicine. 

MYROSYNE. A substance resembling emul- 
sin, or caseum, in mustard seeds. 

MYRRH. An odoriferous gum resin imported 
from the East. Sweet cicely is sometimes called 
by this name. 

MYRTACE.I!. A family of small trees and 
shrubs, particularly developed in tropical cli- 
mates, and yielding the pimento, cloves, guava, 
cajeput, and other aromatic products. 

MYRTLE. Myrtus. There are eleven principal 
species, and many varieties. They are mostly 
green-house and hot-house evergreen shrubs. 
Myrtua communis is the common myrtle. The 
myrtle bilberry is a whortleberry, Vaccinium 
myrtaiua. Sweet Gale or Dutch Myrtle {Myrka- 
is the bayberry, or wax myrtle. 
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NACREOUS. Reflecting iridescent light, like 
pearl. 

NACRITE. A pearly mineral. Silicate of 
alumina and potash. 

N.I!VUS. A natural mark, blotch on the skin. 

NAG. A small horse. 

NAILS. The horny extremities modified into 
claws, talons, hoofs, etc. They are of the same 
composition as hair, 100 pounds during decom- 
position yield twenty pounds of ammonia. The 
composition of horn, gives, of nails, hoofs, 
etc., flfty-two carbon, 6.7 hydrogen, 17.3 nitro- 



gen, twenty-four oxygen and sulphur, with less, 
than one per cent, ashes, in 100 parts. 

NAKED. In botany, without the customary 
covering, as a stem without leaves, corolla with- 
out calyx, etc. 

NAPHTHA. A highly inflammable fluid, of 
a peculiar odor, spet:ific gravity 0.75, which 
exudes from the earth in some places. A similar 
fluid is distilled from wood tar, and called wood 
naphtha. It is used as a solvent of India rubber, 
and for other purposes. Petroleum is identical 
in its composition. 
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NAPHTHALINE. A white crystalline, vola- 
tile product of the destructive distillation of pit 
coal. Naphthalic acid, naphthalamide, etc., are 
derivatives. 

NAPIFORM. Formed like a turnip, tuber- 
ous. Swelled in the upper part. 

NABCEIA. A vegetahle alkaloid from 
opium, producing salts of a blue color. 
' NAKCISSUS. Ornamental bulbous rooted 
flowers, hardy, and blooming in the spring. 

NARCOTICS. Anodynes. All drugs which 
produce sleep, drowsiness, and allay pain, as 
opium, henbane, tobacco, camphor, stramonium, 
and other plant extracts. 

NABES. The nostrils. 

NARRAGANSETT PACERS. This wonder- 
ful breed of saddle horses seems now entirely 
extinct. A century ago, and up to the early 
years of the present century, it was one of the 



more fitted to unite with other bodies. Hydro- 
gen, nitrogen, and other gases, in the agrifonn 
state, combined only slowly with substances, but 
when nascent enters readily into union. 

NASTURTIUM. (See Cress.) 

NASUTA. A prolongation of the muzzle into 
the form of a nose. 

NATANS, NATANT, Floating or swim- 
ming. 

NATATORY. In zoology, when the feet or 
tail are provided with a membrane or hairs to 
repel or displace water, and buoy up the insect 
or animal. 

NATITE CATTLE. The genus Bos is not 
native to either North or South America. They 
were originally brought here by the early Span- 
ish adventurers, and escaping domesticatipp,; 
became semi-wild, and increased to such num- 
' bers on the vast plains of Texas, Mexico, Cali- 
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most valued and distinct breeds of horses in New 
England. These horses are said to have been of 
Andalusian origin, of fair size, of fine carriage, 
and natural and easy pacers. That is their mode 
of traveling was to pick up both feet on a side 
squarely and alternately. Rhode Island has the 
credit of having raised these admirable saddle 
horses in the greatest numbers, and for a long 
time large numbers of them were shipped to the 
West Indies. As roads improved in the United 
States, and in the West Indies, the demand for 
them became less and less, and although they, 
have exercised a considerable influence in the 
formation of the horse stock of New England, as 
a distinct breed, the Narragansett Pacer is no 
longer to be found. 

NASCENT. In the act of being produced or 
evolved. A chemical'phraSe given to the evolu- 
tion of gases from fluids, at which time they are 



fornia, and the pampas of South America, that 
they were slaughtered simply for the value of 
their hides and tallow. The so-called native 
cattle of America, therefore, are the mixed des- 
cendants of the various breeds brought hither 
from time to time. The Spanish type being pre- 
served in all the country south of Texas, in 
North America, and in South America; and in 
the Northern United States the characteristics of 
the better breeds, as the Devon, Hereford, old 
Durham, Galloway, and Dutch cattle prevailing, 
according to the locality. In the New England 
States, resolving' themselves into the New Eng- 
land reds, from the strong infusion of Devon and 
Sussex blood, producing cattle admirably adapted 
to the yoke, and for subsisting in that hilly 
country. In the West and the border States of 
the South, the strong infusion of the old Durham 
or Teeswater is as clearly seen, which many years 
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ago even made this region famous for the superior 
quality of the native beef. In the Middle States 
the breeds were more mixed up, and in their 
descendants may be traced various breeds we 
have mentioned. And it was not unusual to 
find many polled cattle thirty or forty years ago, 
and which were especially prized for their milk- 
ing qualities. The history of the introduction of 
cattle into the New England States shows that 
the earliest cattle introduced to Plymouth, and 
the first in New England, were brought in 1624. 
In 1631 these are mentioned in the old records as 
having greatly increased. In the meantime a 
number had been imported for the colonists at 
Salem. In 1633 and 1683 Captain John Mason, 
who with Gorges had obtained large tracts of 
land on the Piscataqua river, made several 
importations, in his commerce with Denmark, 
of Danish cattle and horses, which subsequently 
became^largely diffused over the country. These 
Danish cattle are described in the old records as 
large, coarse, and of a yellowish color, and it is 
supposed that they were obtained by Mason as 
being well able to endure the hardships to which 
they would be subjected. They were soon 
spread among the colonists of Massachusetts bay, 
and have, undoubtedly, left their marks on the 
stock, of New England, and are discernible even 
to the present day, mixed with a great variety of 
crosses with the Devons, the black cattle of Wales, 
the Danes, and Holland, a,nd the various other 
English breeds then unimproved. These New 
England cattle make excellent working oxen, 
being hardy, docile, easily broken to the yoke, 
and having a tendency to fatten when well fed, 
while the cows are often superior milkers. Sixty 
years ago one of the most intelligent, earnest, 
and liberal importers and breeders of stock in 
this country, wrote of the native cattle of New 
England as follows: I am not satisfied that the 
delicate Devons are any better suited to the yoke 
than the vigorous and spirited bullocks which are 
found in Massachusetts and Maine. It has been 
asserted, and by authority which I am always 
disposed to respect, that the cattle of Massachu- 
setts are derived from the Devons; but Lanca- 
shire, Leicester, and Hereford blood can be traced 
by a practiced eye in many of the best working 
oxen exhibited at the New England agricultural 
shows. ' If color determines the question, it is 
but fair to state that from 100 yokes of the 
finest draft cattle of Massachusetts, which were 
exhibited in 1823 at the Worcester county show, 
the best were taken to Brighton, where a pair of 
very light yellow oxen received a premium for 
docility and speed at the plow. On a former 
occasion a yoke of black and white bullocks 
received the award. The most hardy, active 
cattle had the shape of kyloes, and were brown. 
In activity, patience, and strength the cattle 
of Great Britain have never surpassed the cattle 
of New England. At the present day the native 
cattle of the North and West (except in the more 
primitive districts), are made up of crosses 
of all the better breeds that from time to time 
have been imported from England. In fact, in 
wide districts, scarcely any inferior cattle can be 
found, the most of them being good grades, 
hence mixed breeds would be a better name. 
The Texans (see cut) are really the only native 
cattle of the United States, and these only as 
having bred in a wild, or semi-vrild state since 
their escape from the Spanish adventurers. 
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NATROLITE. A fibrous, yellowish mineral. 
• Silicate of alumina and soda. 

NATRON. - Boda. 
carbonate of soda. 

NATURAL HISTORY. A description of 
natural objects, as animals, plants, insects, fishes,' 
minerals and fossils. 

NATURAL ORDER OF PLANTS. Groups 
of plants having a close similarity in internal 
organization, and frequently in external charac- 
ters and properties. 

NATURAL PHILOSOPHY. Physics, me- 
chanical philosophy. The science which inves- 
tigates the mechanical laws of nature; and the 
relations of weight, movement, pressure, or of 
mechanical forces in masses. 

NAUCA. A seed in which the scar of the 
hilum occupies a third of the surface. 

NAUSEA. A feeling similar to that preceding 
the act of vomiting. 

NATE OF A WHEEL. The hub, the block 
in the center of the spokes, which receives them. 

NAVEL-WORT. Hydrocotyle umbellata. 

NAVEW. Brassica campestris. The wild 
plant is a native of England ; in the cultivated 
form it is known as colza and rape. 

NAVICULAR. Having the figure of a boat. 
It is applied to the nut bone of the foot, as well 
as to the form of seeds, etc. 

NAVICULAR DISEASE. This disease is 
known also as contraction of the feet, and pro- 
duces the peculiar crippled gait known as grog- 
giness. The intense agony of the suffering ani- 
mal may be partially imagined by any person, 
who, from a boot which contracting on the foot, 
has doubled the edges together on themselves. 
When the disease has progressed for some time 
common humanity would seem to dictate that 
the animal be killed, to end its misery. If taken 
early in the disease, care may result in a cure, 
with only more or less lameness. Th© disease is 
most common in horses, driven fast on hard 
roads, or those used for racing and leaping. It 
may be sudden in its attacks or be preceded by 
pointing the toe, and a peculiar tripping gait. 
Wasting of the muscles of the shoulders is gener- 
ally present from the fact of disease, and not 
that there is sweeny there as many igno- 
rantly suppose. The foot will be found dry,' 
hot, and generally tender at some point. At 
the first sign of the peculiar lameness, take off 
the shoe, bleed from the artery above the coro- 
net, give the foot a cold water bath for a few 
hours of the day and poultice at night, (bread 
and milk or linseed nieal). If the inflammation 
does not yield in two weeks, blister the coronet, 
and if the disease is still obstinate, a seton may 
be put in the frog, by paring down thin, using a 
sharp pointed, short, stout, curved seton needle, 
the point of the needle entering an inch from the 
toe and brought out midway between the bulbs 
of the frog and the forward part of the hollow of 
the heel; taking care not to go so deep as to 
interfere with the sinew. Tie the ends of the 
tape with which the needle is armed, and dress 
it daily for a month with one part of powdered 
cantharides to eight parts each of oil of turpen- 
tine and Canada balsam. If this does not cure 
give the horse rest and quiet until the disease 
runs its course, when he may be able to do some 
light work. 

NEAT CATTLE. The term neat cattle is gen- 
erally accepted as implying all breeds of the ox 
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tribe domesticated by man. Tliey are therefore 
as diverse in their characteristics as the naticms 
and peoples who have bred them. In England, 
the United States and in Canada, they may be 
said to be bred to the most profitable use as they 
have been to the highest practical type of excel- 
lence in the various breeds for beef, labor and 
milk. The judging of cattle is a fine art only to 
be acquired by intelligent thought and practice. 
There are judges so acute and critical, that by the 
touch, and other external signs, will judge of the 
live weight, dead weight of quarters, and tallow 
within a very few pounds. Yet, to the average 
fermer it would be mere guess work, and as 
liable to error on one side as the other. An acute 
and critical breeder upon the subject of judging 
cattle has said, were an ox of fine symmetry and 
high condition placed before a person not a judge 
of live stock, his opinion of its excellencies would 
be derived from a very limited view, and conse- 
quently from only a few of its qualities. He 
might observe and admire the beautiful outline 
of its figure, for that might strike the most casual 
observer. He might be pleased with the tint of 
its colors, the plumpness of its body, and the 
smoothness and glossiness of its skin. He might 
be even delighted with the gentle and com- 
placent expression of its countenance. All these 
properties he might judge of by the eye alone. 

' On touching the animal with the hand, he could 
Jeel the softness of its body, occasioned by the 
fatness of the flesh. But no man, not a judge, 
■could rightly criticise the proi)erties of an ox 
further. He could not possibly discover, with- 
-out tuition, those properties which had chiefly 
conduced to produce the high condition in which 
he saw the ox. He would hardly believe that a 
judge could ascertain, merely by the eye, from 
;its general aspect, whether the ox were in good 
or bad health — from the color of its skin, whether 
it were of a pure or cross breed — from the expres- 
sion of its countenance, whether it were a quiet 
feeder — and from the nature of its flesh, whether 
it had arrived at maturity or not. . The discover- 
ies made by the hand of a judge might even stag- 
ger his belief. He could scarcely conceive that 
that ha,nd could feel a hidden property — the 
touch — which of all tests is the most surely indi- 
cative of fine quality of flesh, and of disposition 
to fatten. It can feel whether that flesh is of the 
most valuable kind; and with decided accuracy 
foretell the probable abundance of fat in the 
interior of the carcase. In short, a judge alone 
can discriminate between the relative values of 
the different points, or appreciate the aggregate 
values of all the properties of an ox. The parts 
of the ox by which it is judged, lei it be remem- 
bered, are called points. Thus it may be seen 
that a person even totally ignorant of cattle rnay 
judge of some of the most apparent properties, 
or points, of a fat ox; but v^ere a lean one placed 
before him, he would be quite at a loss what 
-opinion to pass on its present, and far more of 
its future, condition. The outline of its figure 

.would to him appear rugged and angular, and 
consequently coarse. To him the body would 
feel as a number of hard bones, covered with a 
tough skin and coarse hair. A judge, on the 
other hand, could at once discover the good or 
the bad points of a lean as well as of a fat ox; 
because the properties of the former are the 
same in kind, though not in degree, as those of 
the latter; and, in accordance with the qualities 



of these points, he could anticipate the future 
condition of the lean ox, save and excepting the 
effects of accidents and disease. But, it may be 
asked, if the qualifications of a judge of cattle 
may be so easily acquired as is here represented, 
how is it that the opinion of a judge is always 
held fli deference, and is always referred to in 
cases of difference of opinion? This question 
admits of a very satisfactory answer: Errors in 
the judging of cattle arise not so frequently 
from not knowing the points to be judged of, as 
from judges attributing to one or more of their 
favorite points too great an influence over the 
future increasing condition of the ox; and as 
long as there are so many points to be considered, 
and as most of them may be partially altered by 
local circumstances, a difference of opinion may 
exist among judges of lean stock. Now, what 
are those points of an ox, a thorough knowledge 
of which is so essential to constitute a perfect 
judge? Could they be described and illustrated 
with such precision as that they might be applied 
at once to every ox, in whatever condition he 
might be, a great advancement would be made 
towards establishing fixed rules for the right 
judging of all the domestic animals. Fortun- 
ately, nature has herself furnished rules for 
ascertaining points for judgment, a knowledge 
of which can nevertheless be only acquired by 
careful observation and long and constant prac- 
tice. The first point to be ascertained in exam- 
ining an ox is the purity of its breed, whatever 
that breed may be, which may be ascertained 
from several marks. The color or colors of the 
skin of a pure breed of cattle, whatever those 
colors are, are always definite. The color of the 
bald skin on .the nose, and around the eyes, is 
always definite, and without spots. This last is 
an essential point. When horns exist, they 
should be smooth, small, tapering, .and sharp- 
pointed, long or short, according to the breed, 
and of a light color throughout in some breeds, 
and tipped with black in others. The shape of 
the horn, however, is a less essential point than 
the color. The second point to be ascertained 
in an ox is the form of its carcase. It is found 
that the nearer the section of the frame of a fat 
ox, taken longitudinally vertical, transversely 
vertical, and horizontally, approaches to the 
figure of a parallelogram, the greater quantity 
of flesh will it carry within the same measure- 
ment. That the carcase may fill up the par- 
allelogram as well as its rounded form is capable 
of filling up a right-angled figure, it should 
possess the following configuration: The back 
should be straight from the top of the shoulder 
to the taU. The tail should fall perpendicularly 
from the line of the back. The buttocks^and 
twist should be well filled out. The brisket 
should project to a line dropped from the middle 
of the neck. The belly should be straight 
longitudinally, and round laterally, and fllled 
at the flanks. The ribs should be round, and 
should project horizontally, and at right angles 
to the back. The hooks should be wide and 
flat; and the rump, from the tail to the hooks, 
phould also be flat and well fllled. The quarter 
from the aitch-bone to the hook should be long. 
The loin bones should be long, broad and flat, 
and well fllled; but the space between the hooks 
and the short-ribs should be rather short, and 
well arched over with a thickness of beef 
between the hooks. A long hollow from the 
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hooks to the short-ribs indicates a weak con- 
stitution, and an indifferent thiiver. Prom the 
loin to the shoulder-blade should be nearly of 
one breadth, and thence it should taper a little 
to the front of the shoulder. The neck-vein 
should be well filled forward, to complete the 
line from the neck to the brisket. The covering 
■on the shoulder-blade should be as full out as 
the buttocks. The middle ribs should be well 
filled, to complete the line from the shoulders to 
the buttocks along the projection of the outside 
-of the ribs. These constitute all the points 
which are essential to a fat ox, and which it is 
the business of the judge to know, and by which 
he must anticipate what the lean one, when fed, 
would realize. The" remaining points are more 
applicable in judging of a lean than a fat ox. 
The first of the points in judging of a lean ox is 
the nature of the bone. A round, thick bone 
indicates both a slow feeder, and an inferior 
■description of flesh. A flat bone, when seen on 
a side view, and narrow, when viewed either 
from behind or before the animal, indicates the 
■opposite properties of a round bone. The whole 
bones of the carcase should bear a small pro- 
portion in bulk and weight to the flesh, the 
bones being only required as a support to the 
flesh. The texture of the bone should be small- 
grained and hard. The bones of the head 
;should be fine and clean, and only covered with 
skin and muscle, and not with lumps of fat and 
flesh, which always give a heavy-headed, dull 
appearance to an ox. The fore-arm and hock 
should also be clean and full of muscle, to 
endure traveling. Large joints indicate bad 
feeders. The neck of an ox should be, contrary 
to that of the sheep, small from the back of the 
_head to the middle of the neck. The reason of 
the difference, in thig respect, between the ox 
^nd the sheep is, that the state of the neck of 
the ox has no effect on the strength of the spine. 
A full, dear and prominent eye is another point 
to be considered; because it is a nice indication 
•of good breeding. It is always attendant on fine 
bone. The expression of the eye is an excellent 
index of many properties in the ox. A dull, 
heavy eye certainly indicates a slow feeder. A 
Tolling eye, showing much white, expresses a 
restless, capricious disposition, which is incom- 
patible with quiet feeding. A calm, compla- 
cent expression of eye and face is strongly 
indicative of a sweet and patient disposition, 
and, of course, kindly feeding. The eye is 
frequently a faithful index to the state of the 
health. A cheerful, clear eye accompanies good 
iealth ; a constantly dull one proves the proba- 
ble existence of some internal lingering disease. 
The dullness of eye, arising from the effect of 
internal disease, is, however, quite different in 
•character from a natural or constitutional phleg- 
matic dullness. The state of the skin is the 
aext point to be ascertained. The skin affords 
what is technically and emphatically called the 
touch — a criterion second to none in judging 
-of the feeding properties of an ox. The touch 
may be good or bad, fine or harsh, or, as it is 
often termed, hard or mellow. A thick, firm 
skin, which is generally covered with a thickset, 
hard, short hair, always touches hard, and indi- 
cates a bad feeder. A thin, meagre, papery 
skin, covered with thin silky hair, being the 
opposite of that just described, does not, how- 
>€ver, afford a good touch. Such a skin is indic- 



ative of weakness of constitution, though of 
good feeding properties. A perfect touch will 
be found with a thick, loose skin, floating, as it 
were, on a layer of soft fat, yielding to the least 
pressure, and springing back toward the fingers 
like a piece of soft, thick chamois leatlier, and 
covered with thick, glossy, soft hair. Such a 
collection of hair looks rich and beautiful, and 
seems warm and comfortable to the animal. It 
is not unlike a bed of fine, soft moss, and hence 
such a skin is' frequently styled mossy. The 
sensation derived from feeling a fine touch is 
pleasurable, and even delightful, to an amateur 
of breeding. Along with it is generally asso- 
ciated a fine symmetrical form. A knowledge 
of touch can only be acquired by long practice; 
but, after it is once acquired, it is of itself a 
sufficient means of judging of the feeding quali- 
ties of the ox; because, when present, the prop- 
erties of symmetrical form, fine bone, good dis- 
position, and a purity of blood, are the general 
accompaniments. These are the essential points 
of judging lean cattle; but there are other and 
important considerations which must claim the 
attention of the judge, in forming a thorough 
judgment of the ox. The proportion which the 
extremities bear to the body and to each other, 
is one of these considerations. The head of the 
ox should be small; and set on the neck as if it 
appeared to be easily carried by the animal. 
This consideration is of great importance in 
showing cattle to advantage in the market. The 
face should be long from the eyes to the point 
of the nose. No face can be handsome without 
this feature. The skull should be broad across 
the eyes, and only contract a little above them, 
but should taper considerably below them to 
the nose. The muzzle should be fine and small, 
and the nostrils capacious. The crown" of the 
head should be flat and strong, and the horns 
should ijrotrude horizontally from both sides of 
it, though the direction of the growth from the 
middle to the tip varies in the different breeds. 
The ears should not be large, but should stand a 
little erect, and be so thin as to appear translu- 
cent when exposed to the sun. The neck should 
be light, tapering from the front of the shoulder 
and neck-vein, with a gradual rise from the top 
of the shoulder to the head. The length of th^ 
neck should be in proportion to the other parts 
of the animal; but this is a non-essential point, 
though an apparently short neck would be pre- 
ferred to a long one, because it is generally well 
covered with the neck-vein. A droop of the 
neck, from the top of the shoulder to the head, 
indicates a weakness of constitution, arising fre- 
quently from breeding too near akin. The 
legs, below the knee, should be rather short than 
long, and clean made. They should be placed 
where, they apparently bear the weight of the 
body most easily, and should, stand wide asun- 
der. The tail should be rather thick than oth- 
erwise, as thickness indicates a strong spine and 
a good weigher. It should be provided with a 
large tuft of long hair. The position of the 
flesh on the carcase is another great considera- 
tion in judging of the ox, the flesh on the differ- 
ent parts being of various qualities. Those 
parts called the spare-rib, fore and mid- 
dle ribs, loins, and the rump or hook- 
bone, are of the finest quality, and are gener- 
ally used for roasts and steaks. Consequently, 
the ox which carries the largest quantity of 
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beef on these points is the most valuable. Flesh 
of fine quality is actually of a finer texture in 
the fiber than coarse flesh. It also contains fat 
in the tissue between the fibers. This arrange- 
ment of the fat and lean gives a richness and 
delicacy to the flesh. The other parts, though 
not all of the same quality, are used for salting 
and making soups, and do not command so high 
a price as the parts just described. A full twist, 
lining the division between the hams, called 
the closing, with a thick layer of fat, a thick 
flank, and a full neck-vein, are generally indica- 
tive of tallow in the interior of the carcase; but 
it frequently happens that all these symptoms of 



useless to the consumer. This is the part which 
frequently misleads inexperienced judges in th& 
true fatness of the ox, because fat may be felt 
on this part when it is very deficient on most of 
the other points. The parts, on the other hand, 
which are generally the last in being covered 
with flesh, are the point of the shoulder joint, 
and the top of the shoulder. If these parts are, ^ 
therefore, felt to be well covered, the other and 
better parts of the animal may be considered ? 
ripe; Ripeness of condition, however, can 
only be rightly ascertained by handling, for 
there is a great difference between the apparent 
and real fatness of an ox. The flesh of an appar- 
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laying on internal fat fail. The disposition to 
lay on internal fat altogether depends on the 
nature of the individual constitution; for it is 
often observed that those animjils which exhibit 
great fattening points on the exterior do not fill 
with internal fat so well as others which want 
these points. On the contrary, thin-made oxen, 
with flat ribs, and large bellies, very frequently 
produce lar^e quantities of internal fat. The 
first part which shows the fat in a feeding ox, is 
the point or top of the rump, which, in high-bred 
animals, is a prominent point; sometimes it pro- 
trudes too much, as the mass of fat laid on these 
is out of proportion to the lean, and therefore 



ently fat ox to the eye, may, on being handled 
by a judge, feel loose and flabby; but a truly 
fat ox always feels hard fat. With such, the 
butcher is seldom deceived, while loose hand- 
lers give no assurance of killing well. 

NEAT'S-FOOT OIL. The fat obtained by 
boiling feet of cattle. 

NEBULA. A cluster of small stars appearing 
like a minute cloud. 

NECK, COLLAR. In plants, the space be- 
tween the stem and roots, often swollen in size. 
The neck of a capital is the space above the 
shaft between 'the ring (anrmlet) above, and the 
astragal at the top of the shaft. 
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NECEOPHAftANS, NECKOPHAGA. Afam 
ily of clavicorn beetles, some of which live on 
decomposing animal matters. 

NECROSIS. A disease resembling mortifica- 
tion of the bony structures. In plants, the term 
means the rotting ot the part. 

NECTARY, NECTARIUM. The part of a 
flower which secretes houey. It is usually an 
appendage of the petals or disk. 

NECTARINE. Peniea Vulgaris (var). The 
nectarine is a variety of the peach, having a 
smooth skin. In India its name signifies smooth 
peach. The history of its origin is not certainly 
known, but that it is an accidental variety or 
sport, is made pretty certain from the fact that 
both peaches and -nectarines have frequently 
been borne on the same branch., Nectarine 
seeds, however, produce nectarines, though occa- 
sionally the peach is produced from a nectarine 
seed, and vice versa. The nectarine is but little 
Cultivated in the United States. It is shy in bear- 
ing and like all smooth stone fruits, especially 
liable to the attacks of the curculio. The tree is 
treated precisely as the peach, and its habits and 
hardiness are the same. There are both free stone 
and cling varieties. If the cultivation of this 
fruit is attempted, the branches should be annu- 
ally shortened in and the fruit carefully watched 
for the curculio, and the insects regularly jarred 
upon a sheet from the time the fruit is the size of 
a hazel nut until fully grown. The cut will 
show the characteristics of fruit and leaf. The 
following is the list recommended by the United 
States Pomological Society, as lately revised: 
1, Boston; 3, Downton; 3, Early Newington; 4, 
Early Violet; 5, Elruge; 6, Stanwick. The 
whole list is marked for New York and Michi- 
gan. 1 and 3 are of American origin, 1 being 
the seedling of a peach. 1 and 6 recommended 
for Maryland ; 3 for Tennessee, and as being of 
superior value there; 4 and 5 for Indiana, 5 also 
for Pennsylvania and Missouri. 
.. NEGATIVE SIGN. Minus, or — . It is 
employed to denote quantities or measures below 
a standard. 

NEGUNDO. (See Maple.) 

NELUMBIDM. A marsh or water plant, the 
seeds of which, of the size of an acorn, are 
eaten green; or preserved as sweetmeats, and 
have a nutty flavor. The succulent roots are 
also eaten raw or boiled. 

NEMOCERA. A' family of diptera, with 
filiform antennae. 

NEM06L0SSATA. The bee tribe, and 
those hymenoptera which have a long, thread- 
like tongue. 

NEMUROSE, NEMOEOSA. Belonging to 
the woods. 

NEPHRITE. A tough, greenish mineral, 
used to manufacture ornaments. A silicate of 
alumina and magnesia with iron. 

NEPHRITIS. Inflainmation of the kidney. 

NEPTUANIAN THEORY. The theory of 
Werner, that geological formations were due to 
aqueous causes. 

NERIUM. A genus of important Eastern 
plants. N. antidysentericum affords the codaga 
bark; N. tinctorium, a beautiful evergreen of 
India, affords some indigo from its leaves. 

NEROLI, OIL OF. The distilled essential 
oils of orange flowers. 

NERVES. The white, thread-like fibers, 
wjiich, proceeding from the brain or spinal mar- 
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row, ramify throughout every part of the bodies 
of the higher animals. They convey impres 
sions from and to the brain, preside over the 
functions of the different organs, and regulate 
motion and the senses. Nerves can hardly be 
said to be absent in any animals, although they 
become extremely rudimentary in many. Chem- 
ically, nervous matter consists of seven parts 
albumen, five fatty matter, and eighty water. 
The fat is peculiar, containing phosphorus. 
Most diseases affecting the whole body are 
accompanied, or commence in an impaired state 
of the nervous system, which presides over 
health. Nerves are said to be cerebral when they 
proceed directly from the brain ; there are nine 
pairs of these, and they preside over the senses. 
The nerves arising from the spinal marrow are 
termed spinal nerves, and divided into cervical, 
dorsal, lumbar, and sacral. 1 hey preside over 
motion and ordinary sensation, as well as the 
functions of the lungs, stomach, liver, and other 
viscera. The great sympathetic nerve is a series 
of junctions between the spinal nerves, and is 
connected with the brain; in its course, small 
masses of a reddish color occur, called ganglions: 
it renders the functions of the difEerent organs 
imiform. A plexus of nerves is a net-work 
formed by the union of various filaments. 
Nerves, or Nervures, in plants, are the ramifi- 
cations of woody tissue and vessels seen upon 
leaves, flowers, etc. They support the cellular 
tissue of the leaves. ' 

NETTED. Reticulated, marked like the 
meshes of a net. 

NETTLE. TJriica. A class of plants noted 
for their stinging hairs, and named from the 
Latin vro, to burn. The more common specie^, 
are U. graeilu, the tail, wild nettle, growing 
from two to six feet high, and found generally 
in the North. It has scarcely any stinging hairs 
except on the petioles, and sparingly on the 
principal veins. U. dimca, is the great stinging 
nettle, growing two to three feet high, naturalized 
from Europe, very bristling and stinging; more 
common East than West, and found growing in 
waste places, U. urens is the small stinging net- 
tle, also of European origin, growing one foot 
high. U. purpvrascens has a slender stem, one 
to three feet high, carrying, in common with the 
leaf stalk, scattered stinging bristles, common 
in alluvial lands, Kentucky and South. 

NETTLE-TREE. The genus Celtis, amenta- 
ceous trees. The principal American species is 
the 0. occidenialis, the sugar or pompiou berry. 
It is seldom twenty feet in the .Middle States, 
but becomes seventy in the South. It is orna- 
mental with small, white flowers, and sweet, 
reddish fruit. 

NEURALGIA. Pain of the nerves. 

NEURILFMA. The covering of the nerves. 

NEDROPTERA. Insects with four netted 
wings. 

NEUTERS. Infertile animals or plants, hav- 
ing neither stainens nor pistils. 

NEUTIIAL, NEUTRALIZATION, NEU- 
TRALIZED. The combination of an acid with 
an alkali, or of two active bodies together, by 
which the properties of either are perfectly 
destroyed. The addition must be made in the 
proportion of their equivalents to produce neu 
tral compounds. 

NEUTRAL SALTS. Salts which betray 
neither an acid nor alkaUne reaction. 
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NEWEL. In buildiag, the space around 
which a flight of steps is turned. 

NEW JERSEY IB A. Oeanothm Americana. 
A common marsh shrutj with fragrant bunches 
of flowers ; some used'as a substitute for tea. 

NEW RED SANDSTONE. The series of 
strata lying immediately above the coal forma- 
tion.- It consists of conglomerates, and contains 
marl, gypsum, and large quantities of rock salt. 

NICARAGUA WOOD. The dye-wood of 
OoBsalpina echinata, a tree of South America. 

NICHE. A recess in a wall for a statue. 

NICKEL. A rare white metal, like iron. Its 
salts are green for the most part. It exists in 
meteoric stones. 

NICKING AND DOCKING. Pricking. Cut 
ting off part of a horse's tail, and making nicks 
on the under side, to divide the two cords, which 
draw down the tail. It is now in disuse. 

NICOTIANIN. A fatty, volatile, azotized 
body, insoluble in water, formed during the fer- 
mentation of tobacco in preparing for the market, 
and to which its odor is due. It is poisonous, 
especially to insects and reptiles. 

NICOTIN, NICOTINA. An acrid, soluble, 
volatile alkaloid found in tobacco. It combines 
with acids, and forms salts. It is very poisonous. 

NICTITATION. Winking. The movement 
of the membrane covering the eyes of birds and 
some animals, called the membraiia niolitans. 

NIDUS. A nest. A suitable position or 
matrix for development. Nidulus and nidulate 
are derivatives. 

NIGER. Black. Nigrescent, growing black. 
Nigricans, blackish, sooty. 

NIGHT HAWK. An insectivorous bird of 
the family caprirmilgidoB, so named from their 
supposed habit of goat sucking. Our night 
hawk, Chordeiles popetue, is wholly insectivorous, 
feeding entirely on insects, especially the colcop- 
tera; also moths, caterpillars, crickets and grass- 
hoppers. It is strictly nocturnal, but is sometimes 
seep pursuing its prey in dark, cloudy days. The 
whip-poor-will, Ani/rosiomus •mciferus, is also noc- 
turnal, feeding on moths, beetles and other night 
flying insects ; not, as is generally supposed, upon 
minute insects, as midges, but on the larger nox- 
ious insects. In fact its food is pretty much the 
same as the night-hawk, and both should be 
sedulously protected. 

NIGHT SHADE. A common plant. Sola- 
num nigrum. An annual plant, low spreading, 
and much branched ; fiowers quite small, white, 
and the berries globular and black. Said to be 
poisonous. A plant naturalized from Europe, 
growing in shaded grounds and fields. It should 
be eradicated wherever found. 

NIGHT SOIL. The contents of privies, a 
a mixture of urine and faeces. It was formerly 
supposed to be the most valuable of manures, 
and in the neighborhood of cities is largely manu- 
factured by desiccating with earth into poudrette. 
More recently it has been found that the urine 
contained forms the chief constituent of value, 
this being one of the most powerful of manurial 
substances ; to make poudrette at home all that 
is necessary, is to have the privy so constructed 
that the contents may be easily removed. Mix 
the contents with air-dried muck, or strong 
loam, under cover, using also the chamber lye 
daily carried out; as the mass becomes dry, it 
may be used again and again, with the contents 
of the privy, until it is well saturated with the 



nitrogen and other salts. In this form it becomes 
a powerful special manure. Green vitriol may be 
used in the privy to deodorize and fix the ammo- 
nia, and gypsum and charcoal dust, will be 
found valuable with the dry muck, as a desic- 
cator. 

NIMBUS. The rain cloud. It is black and 
near the earth. 

NIPPERS. The four f rontteeth of the horse. 
The permanent ones appear between the second 
and third years. Pincers, forceps. (See article 
Horse.) 

NIPPLE. A conical elevation. The extrem- 
ities of the udder. Teats: 

NITIDUS. Shining, polished, smooth. 

NITRATE OF SILYER. In the fused state 
this is called lunar caustic, and much used as a 
caustic; It consists of one equivalent of nitric 
acid united with one of oxide of silver. A solu- 
tion is used in the laboratory to detect the pres- , 
ence of muriatic acid and chlorine in solutions, 
with both of which it forms a white, curdy precip- , 
itate. It is also a test for organized matter, 
becoming black in its presence. 

NITRATES. Salts containing nitric acid 
combined with a base, as nitrate of potash, soda, 
lime, ammonia. 

NITRE. Saltpetre, nitrate of potash. A 
compound of fifty-four parts (one equivalent) of 
nitric acid with one equivalent, or forty-eight 
parts potash. It crystallizes in six sided 
prisms, with two faces at the summits; is solu- 
ble in seven parts cold, and less than its weight 
of hot water. 

NITRE, CUBIC. Nitrate of soda. It con- 
sists of one equivalent nitric acid, and one soda; 
is crystallized in rhomboids; is very soluble 
and deliquescent, requiring but three parts water, 
at 60° Fahrenheit, for solution. The great part 
of the salt in commerce is derived from Peru, 
where immense deposits of it occur 

NITRIC ACID. Aquafortis. The pure acid 
is unknown, that of the shops being a solution 
in water; the strongest specimens have a speci- 
fic gravity of 1.5 and contain one atom of acid 
with two of water; it is of a yellowish tinge, 
smokes, and is extremely caustic, dissolving 
most metals. The pure acid consists of one 
atom of nitrogen vnth five of oxygen. Nitric 
acid is extensively employed in the laboratory as 
a solvent, and, from its active action on many 
compounds, it readily parts with a portion of its 
oxygen, oxidizing organic and other bodies pre- 
sented to it. Its salts are soluble in water, and 
decrepitate on hot coals. 

NITRO. A prefix to the name of bodies con- 
taining nitric acid or nitrogen. 

NITROGEN. Azote, so called from Its fatal 
effects on life when breathed, in an uncombined 
state. Hydrogen forms about seventy -nine parts 
in the one hundred parts of air. In combination 
with oxygen, it forms nitric acid. Combined 
with hydrogen it forms ammonia. In combina- 
tion with oxygen it is the source of nitrogenous 
compounds in animals and plants; pure nitrogen 
is a colorless gas devoid of taste and smell. 
Thus we see that the air is the source of this 
necessary ingredient in plants and yet it is locked 
up, so far as the artificial elimination of it is 
concerned, at least from an economical point of 
view. In the state in which nitrogen exists in 
the air, it can not be assimilated by plants except 
through its foliage. Its only source to plants 
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being through the roots either from geine, from 
amraouia, or from the nitrates, through decom- 
position by the action of the growing plant. It 
has indeed been held that plants take up nitro- 
gen, from the air by their leaves. There is 
however, no real proof that such is actually the 
fact. Nitre consists of an alkali united to an acid 
composed of one part of nitrogen to five of oxy- 
gen is in fact nitrate of potash. The nitrates of 
potash, soda, magnesfa and lime are natural pro- 
ducts. The nitrates of oxides, and of metals are 
artificial products. The nitrates undergo decom- 
position at a high heat, thus they are converted 
into free nitric acid and the oxidized base, or into 
oxygen which escapes, and into nitrous acid, which 
remains in combination with the base forming a 
nitrite. In the laboratory it is easy to produce 
nitrogen The air is simply to be deprived of its 
oxygen. It may be ddne in various ways, either 
by leaving a piece of phosphorus several days in 
a bell glass over water, or by burning phosphorus 
in the glass standing over water, or by pass- 
ing air through a tube partly filled with copper 
shavings, heated to » red heat. Nitric acid is 
the most important product of nitrogen, and the 
agent from which the other compounds are pro- 
duced. Nitric acid when pure, occurs in bril- 
liant transparent crystals, its composition in 100 
parts being nitrogen twenty-six, and oxygen 
seventy-four parts. In commerce it is only 
found mixed with water, its most concentrated 
form, that of fuming acid being 85.72 parts of 
anhydi'ous acid 13.38 of water. Its most usual 
form in commerce is sixty per cent, of pure acid 
and forty per cent, of water. It is, however, of 
various degrees of strength, often containing 
two-thirds of water. Nitrous acid is an unstable 
compound giving off deep red fumes. It is gen- 
erated by the action of dilute nitric acid upon 
copper shavings, deutoxide or nitric oxide being 
first formed which, exposed to the air, absorbs 
more oxygen. The lowest oxide of nitrogen is the 
protoxide or nitrous oxide. It has a sweet taste 
but no odor or color. Ammonia, one of the 
more important compounds of nitrogen is an 
inflammable gas, very pungent to the smell and 
acrid to the taste. It is readily and abundantly 
formed by decaying organic bodies, containing 
nitrogen, for, in the process of decay, the elements 
of organic matters form new groupings generally 
simpler than the original substances. Thus a 
portion of nitrogen associates with a portion of 
hydrogen, and ammonia is formed. In the case 
of heating manure, it is the pungent gas. In the 
■ decay and decomposition of human urine, car- 
bonate of ammonia is formed. So the carbonate 
of ammonia is formed in the manufacture of 
bone black. Commercial ammonia is mostly 
formed by the distillation of bituminous coal, 
and is a bye product in making illuminating 
gas. 

NITEO-MURIATIC ACID. Aquaregia. A 
mixture of strong nitric and muriatic acid, 
whereby chlorine is evolved, which dissolves 
gold, platinum, and other metals. 

NITROUS ACID. A pungent, orange-colored, 
volatile acid, consisting of one equivalent nitro- 
gen and four oxygen. 

NITROUS OXIDE. Protoxide of nitrogen, 
laughing gas, 

NOCTLRNAL. Of the night. Many birds 
and insects prey only at night, hence are noc- 
turnal. 



NODE. A knot or lump, A bony tumor. 
The swelling on the stems of plants where leaves 
start; also called nodi. A nodal point, in 
physics, is a place of rest, where several forces 
counterbalance one another. 

NODOSUS. Knotty. 

NODULE. Rounded, irregular lumps or 
masses. 

NOGGINGr. In building, brick-work carried 
between uprights of timber scantling. ' 

NOMENCLATURE. The language employed 
in scientific descriptions. 

NON-CONDUCTOR. A substance mcapable 
of conducting heat or electricity. 

NONESUCH. Medicago lupulina. The black 
medick. 

NOOl'H'S APPARATUS. A series of three 
glass vessels, placed vertically, for the purpose 
of impregnating water with carbonic acid gas. 
The lower vessel contains the marble and muri- 
atic acid for the evolution of the gas; the central 
vessel holds the water, under the pressure of the 
column of water in the third or upper vessel, 
which is closed by a conical stopper, which serves 
as a safety-valve. 

NOPAL. The Opuntia cochiniUifera, a cactus 
on which the cochineal insect lives; native of the 
sandy tracts of Mexico. 

NORDHAUSEN SULPHURIC ACID. Fum 
ing strong acid obtained by the distillation of 
green vitriol. 

NORFOLK POLLED CATTLE. This is a 
subfamily of the Galloway, that have long since 
been bred in Norfolk. They are little known 
in this country, and according to Youatt while 
they retain much of the general form of their 
ancestors, the Galloways, they do not retain all 
their excellencies. They have been enlarged 
but not improved by a southern climate and a 
richer soil. They are usually red; some, how- 
ever, are black, or either of these colors mixed 
with white, with a characteristic golden circle 
about the eye. They are taller than the Gallo- 
ways, but thinner in the chine, flatter in the ribs, 
longer in the legs, somewhat better milkers, of 
greater weight when fattened, but not fattening 
so kindly, and the meat not quite equal in 
quality. 

NORMAL. Regular, straight, usual. 

NORMAN HORSE. (See French Horse.) 

NORWAY MAPLE. (See Maple.) 

NOSE-BAG. A bag containing corn or oats 
to be tied to the horse's nose. 

NOSE-BAND. That part of the headstall of 
a bridle which comes across the nose. 

NOTCHED. Crenate. 

NOTCHED-BOARD. In building, the board 
which receives the ends of the steps of a stair- 
case. 

NOVACULITE. Home stone. 

NUCLEUS. The point around which crys- 
tals or organized structures are developed; the 
origin. In botany, the upper, pulpy mass of an 
ovule; the interior of a seed. The shield of 
lichens. 

NUCULA. A fruit like the acorn, or a one- 
seeded,' hard seed-vessel. 

NUDUS. Naked. 
■ NURSERY. In horticulture, a nursery is a 
field or farm used exclusively for the propaga- 
tion of trees ' and plants, and the cultivation 
thereof until they are of sufficient size for trans- 
planting where they are to stand permanently. 
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Until within the last seventy years but little 
attention was paid to the rearing of nursery stock 
for sale, as a special industry, in the "United 
States, and it is only within the last forty or fifty 
years that the great nurseries East and "West have 
had a beginning. A competent authority states 
that very little attention was paid to the raising 
of fruits previous to the Revolution, except for 
the manufacture of cider. The first apples were 
raised upon Governor's Island, in the harbor of 
Boston, from which, on the lOth of October, 1639, 
ten fair pippins were brought, there being not 
one apple or pear tree planted in any part of the 
country but upon that island. The first nursery 
of young trees in this country was that planted 
by Grovernor Endicott on his farm at Salem, now 
Danvers, in 1640, and it is related that he sold 
five hundred apple trees for two hundred and 
fifty acres of land. The systematic cultivation 
of fruit was not common in this country pre- 
vious to the Revolution. Orchards were set out 
upon many farms, but they were designed chiefly 
for cider. Much greater care, however, was 
taken to raise good fruits in New York, New 
Jersey, and Pennsylvania than in New England, 
and several noted orchards and nurseries existed 
there in the latter part of the last century and 
the early part of the present, but they were the 
exception to the general rule even there. Choice 
varieties of apples, pears, peaches and cherries 
were known only to a few careful cultivators, 
and the number of varieties of these was quite 
limited as compared with the present day. Dider 
was plenty, but' its quality was much less 
regarded than its quantity. It is stated that so 
late as 1825 there was not a nursery for the sale 
of apple and pear trees in New England. Trees 
had to be bought in New York or New Jersey, 
or imported from abroad. The first horticul- 
tural society in 'the country was established in 
1839. The orchard products, according to the 
census of 1870 were $48,000,000, and the general 
culture of fruit has since rapidly progressed. 
"We have now nurseries established for growing 
certain given varieties of trees, as forest trees, 
and even evergreen trees solely. One nursery in 
Illinois, devoted solely to evergreens, has dis- 
posed of over 30,000,000 in one year. As a rule 
however, the nurseryman grows or deals in a 
variety of trees and plants, and as in. the case of 
one of the great nurseries of Rochester, N. Y. , 
there is hardly a plant of use or ornament, 
whether native or exotic, hardy or to be cul- 
tivated only under glass, but that may be obtained. 
The- same may be said of one of the great Bloom- 
ington, 111., nurseries. In preparing the nursery 
grounds, the rnost important point to be attended 
to in the West is thorough drainage by means of 
tile. One of the most successful nurserymen in 
the West, located at Springfield, 111., stated to 
the writer that the measure of his great success 
Was in first thoroughly tiling his land, dry and 
wet alike, to a depth of three feet. Thus, there 
are no waste places; there was also no hunt- 
ing after particular locations for particular 
plants, no weak places in the rows, apd com- 
paratively few inferior or cull stock, and the 
subsequent expense of cultivation is lightened 
and the growtlji forwarded to fully reimburse the 
interest on the cost of the permanent investment 
and wear of the drainage, this last being in care- 
fully laid tile hardly to be estimated. It will 
hardly pay the general farmer to raise his own 



nursery stock, since he can buy his plants and 
trees much cheaper than he can grow the seed- 
lings and graft or bud them. The same may be 
said of ornamental and f oregt trees, both decidu- 
ous and evergreen. In the case, however, where 
quantities of forest trees, or even where small 
groves and wind breaks are to be planted, it is 
altogether better that the trees be bought, quite 
young, and planted in nujsery rows, to remain 
there until of a size for final transplanting 
where they are to stand. Thus, seedling conifers . 
from four to twelve inches high, and deciduous 
trees one or two years old, and nursery stock 
either recent grafts or of one year's growth, may 
be ordered and planted out, the' evergreens in 
rows two feet apart and pretty thick in the rows. 
As they begin to crowd each other in the row, 
take out every other one until they stand two by 
two feet. Then take out every other row, and 
again every other plant in the remaining rows. 
Those left will make specimen plants for various 
ornamental purposes. Deciduous seedlings 
should be planted four feet apart, as to the rows, 
by twelve inches in the row, tMnning out as may 
be necessary, as heretofore directed Eventually, 
they may stand sixteen by sixteen feet, and these 
may be allowed to grow up into a grove, or the 
wind break may be planted thickly and thinned 
out as necessary, leaving enough to stand for 
permanent growth. The idea in all this is that 
trees and plants while young can be cultivated 
and taken care of more economically in compact 
bodies thauiwhen planted out at the distances at 
which they are finally to stand. One plant will 
also support and act as a nurse to another if not 
too much crowded. The pruning, pinching, and 
training is more easily performed, and they may 
stand in the home nursery much longer and be 
transplanted far more safely than direct from the 
commercial nursery rooms, and for the reason 
that they will not have to be carried long dis- 
tances. Thus by buying quite young stock 
(maiden trees) they may stand until quite of large 
size, four or five years for apples and pears, 
three to four years for plums and cherries, and 
be safely transplanted with an abundance of 
fibrous roots, especially if they have been root- 
pruned the June previous to being finally trans- 
planted. This is done by thrusting a sharp spade 
deeply down to cut the leading roots at a dis- 
tance of eighteen inches to two feet from the 
stem of the tree, according to size. Thus, they 
will be found the succeeding spring to be fur- 
nished with an abundance of fibrous roots. It 
would be better that this root pruning be done 
two years before the final transplanting, when 
the roots may be cut from fifteen to eighteen 
inches from the stems of the trees. Thus a five 
or six year old tree may be transplanted and 
with ordinary care will scarcely be checked in 
growth. In relation to the home nursery and 
training. Dr. Warder, the veteran and venerable 
pomologist, says: Trimming should be practiced 
in the nursery with a definite object in view, and 
not at random ; much less with any expectation 
of increasing the height of the trees by trimming 
them up. The object in pruning nursery trees 
should be to develop them in every part, to pro- 
duce a stout, stocky, sturdy little tree, one that 
may be turned out upon the bleak prairie, and 
be able to withstand the blasts, "ro produce 
this result, the leaves should never be stripped 
from the shoots to make them extend their 
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growth, for the sake of making more leaves; the 
nurseryman should know the value of Ifeaves, as 
constituting the great evaporating surface that 
plays a most important part in causing the ascent 
of the crude sap and also in its elaboration after 
it has been taken up into the organization of the 
plant. Leaves should, be carefully preserved, 
and in the trimming, which is necessary, this 
should be borne in mind. To make vigorous, 
stocky trees, the side branches should be encour- 
aged "rather than pruned off. The tops may 
sometimes need to be pinched, to force out the 
laterals, and to encourage their growth ; if two 
shoots start together as rivals, one of them should 
be topped or cut back, or twisted and broken, 
but not cut off at its origin, unless there be plenty 
of lateral branches or twigs to furnish the tree. 
When these become too long, they may be 
spuiTed-in, either in the fall and winter when 
cutting grafts, or in the summer, during the 
growing season. Whenever it becomes necessary 
to trim off any of these laterals, it is best to do it 
at mid-summer, as the healing of the wounds 
made at this period is very rapid. Heading off 
the nursery trees is to force them to branch uni- 
formly the second year, to form their heads at the 
right place; this is to be done toward spring, and 
is applicable especially to those varieties that are 
prone to make a single shoot the first year with- 
out branching, and which have not been pinched 
in or headed during the previous summer to 
force out side branches. Cherries, plums, and 
pears, and some apples, are very apt to make 
this kind of growth. It should have been pre- 
mised that all nursery trees ought to be grown to 
one main stem, or leader, fronl which all the 
branches arise, and to which they should all be 
made to contribute their quota of woody fiber. 
It lias been asserted that the wood of a tree, 
instead of being a cone, as its stem appears to be 
and is, it should be a column of nearly equal 
size from the bottom to the top; that is, the mass 
of all the branches taken together, should equal 
the diameter of the trunk at any point below. A 
well-grown, stocky nursery tree, with its abund- 
ance of lateral branches approximates this idea ; 
but the main stem of such an one is very percept- 
ibly a cone, rapidly diminishing in diameter 
from the collar upwards. The age of trees for 
planting depends so much upon the views of 
planters, that the nurseryman can not always 
control the period at which he shall clear a block 
of trees. . t'eaches should always be removed at 
one year from the bud. Plums and dwarf pears 
will be ready to go off at two years from the bud 
or graft ; so with apples and cherries. But many 
persons, purchasers and sellers, prefer larger 
trees; and they recommend that the trees should 
remain one, two, or even three years longer in 
the nursery. Others, a new school of planters, 
prefer to set out the maiden tree, in most of the 
species above named, except some very feebly 
growing varieties, that will scarcely have attained 
sufficient size to risk in the orchard. The nur- 
seryman should beware of keeping his trees too 
long on his hands; they may become unprofit- 
able stock, and are sure to require much more 
labor in the digging and handling. The pur- 
chaser is his own master, and his tastes and wishes 
must be consulted ; if he wants large trees, by all 
means let him be indulged ; he will have to pay in 
proportion, he will have more wood for his 
money, more weight to carry, or more transpor- 



tation to pay for, more labor in planting, and 
vastly increased risk of the life of his trees; 
but, let him be indulged with his five-year-old 
trees, while his neighbor, for a smaller sum in- 
vested, with less freight, less wood, less labor, 
and infinitely less risk, will plant his maiden 
trees, and five }'ears after' will market more 
fruit. The nursery orchard, as practiced by A. 
R. Whitney, of Illinois, one of the largest 
orchardists of the country, is well worthy of 
imitation by all those nurserymen, who desire 
also to become fruit-growerSj In laying off the 
blocks of nursery stock, the varieties that are 
wanted for the orchard, should be planted in 
such a manner that they shall be in every fourth 
row, so that the orchard trees will stand in rows 
sixteen to twenty feet apart, according as the 
nursery-rows are four or five feet wide. In cul- 
tivating and trimming these rows in the nursery, 
a plant is selected, every twelve or sixteen feet, 
which is to remain as the orchard tree when the 
block shall be cleared. A good tree is selected, 
and special care in the prunmg is bestowed upon 
it to secure the desired form, and low branches; 
if necessary, the tree on either side of it is 
removed, to give it room. By the time the block 
is cleared, these orchard trees are often in bear- 
ing, and while his customers are struggling to 
save their trees, and nursing them after their 
transplanting, the nurseryman will have become 
an orchardist, and is enjoying his fruits. The 
nursery will have become an orchard — one 
rather closely planted "to be sure — but the trees 
can be dwarfed by root pruning with the plow, 
they shelter one another from the prairie blasts, 
and when too thick, alternate trees may be 
removed to the wood-pile, and thus cheer the 
owner on a winter's day. Winter-killing is a 
serious evil in the nursery, as by it whole rows 
and blocks of certain varieties are sometimes 
destroyed, or very seriously injured. It has 
been observed to be most marked in its effects 
upon those sorts of trees that make the most 
vigorous and sappy growth, as well as that 
class which continue to grow late in the 
season. Such varieties have very naturally 
acquired the epithet of tender, especially as 
orchard trees of the same kinds, even in a bear- 
ing state, have been similarly affected; in some 
sections of the country, these kinds have been 
thrown out of cultivation. The bark looks 
shriveled and withered, the twigs seem dry when 
,cut, and resist the knife; when thawed by the fire, 
or on the return of spring weather, the bark 
seems loose, and the inner bark, instead of being 
greenish-white, becomes brown, and the whole 
tree looks as though it was dead. In old trees, 
large portions of the bark start from the stem 
and large limbs, and hang loosely for awhile and 
then fall off. The buds alone retain their vital- 
ity, and upon the return of spring they some- 
times succeed in establishing the necessary con- 
nection with the soil, and restore the circulation 
of the sap; the results are the deposit of the 
usual annular layer of woody matter, which 
encases the dead portions within, that become 
like a sequestrum of dead bone in an animal. The 
best treatment for the trees that have been win- 
ter-killed, is to cut them back very severely, in 
the hope of producing a vigorous wood-growth 
the next season, to repair the injury. A partial 
winter-killing often affects small nursery trees, 
especially on low and wet, undrained soils; the 
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plants recover, but for years they have a black 
place in the heart which embraces all of the 
wood-growth that was affected — all their wood 
at the period of the disaster. This is enclosed 
and surrounded by clear healthy wood; but 
such trees are not desirable, they are so fragile, 
as to be easily broken. The best preventive for 
winter-killing in the nursery, is to encourage 
the early ripening of the wood, and to drain the 
land, is one of the best means of producing this 
effect , another is the cessation of culture at mid- 
summer, and the sowing of oats very thick at 
the last cultivation, has been practiced, and, it is 
thought, with excellent effects. The rank 
growth absorbs the superfluous moisture, rob- 
bing the trees, and afterward forms a good 
protective mulch during the winter. The 
objections to it are, that it encourages the mice, 
which, by girdling the trees, effectually winter- 
kills them. Many nursery and orchard trees 
often present a black discoloration of the bark, 
which is quite unsightly, and excites alarm for 
the health of the tree. This is often caused by 



trimming at unfavorable periods; in the spring 
pruning of bearing trees, the large stumps some- 
times bleed, but in the nursery trees it arises 
from cutting them, and especially in the bar- 
barous trimming up, during severely cold 
weather, when they are frozen. 

NUTS. In a botanical sense, a nut is the 
fruit of a tree or shrub, consisting of a hard 
shell enclosing the genu and its envelopes, 
called the kernel. Thus the hickory, wal- 
nut, hazel, chestnut, beechi and oaks bear 
nuts. The seed of the peach, plum, cherry, 
almond, olive, etc., are termed stones or pits, 
(drupes,) and tho?e of the apple, pear, orange, 
lemon, etc., are pips. Thus nuts are kernels 
contained directly in a more or less hard shell; 
drupes, are nuts enveloped in a pulpy pericarp, 
or fleshy covering without valves; pip fruits are 
those fleshy fruits containing the seeds either 
directly in the pulp, or else in scaly compart- 
ments in the middle of the fruit. In mechanics 
a mit is a small block of wood or metal contain- 
ing a concave or female screw. 
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OAK. Trees of the genus Queraus, the most 
valuable of any genus of forest trees, remarkable 
for their close grain, durability, firmness, and 
toughness of timber; noted also for their majes- 
tic size, and handsome appearance. The white 
oak grows naturally in a rich, moist, loam, or 
rich sandy soil underlaid with clay, also on any 
moist, strong, clay soil. The bur oak (upland) 
grows on rich, rather dry soils called barren, 
and the swamp bur oak, on rich moist bottom 
lands. The barren scrub oak, and the black oak 
is found on the provost, sometimes on sands. The 
classification of American oaks, and including 
the European introduced species, by Michaux, 
are divided into two divisions as follows : White 
oak {Querctis alba), seventy to eighty feet high. 
Common European oak (Quercus robur), sixty to 
eighty feet high. European white oak {Querent 
robur pediirwulata), sixty to eighty feet high. 
Mossy-cup oak (Quercus oUvceformis), seventy to 
eighty feet high. Over-cup white oak (Quercua 
macroearpa), seventy to eighty feet high. Post 
oak. [Quercus obtusiloba), thirty to fifty feet high. 
Over-cup oak (Quercus lyrata), sixty to seventy 
feet high. Swamp white oak (Quercus bicolor), 
sixty to seventy feet high. Chestnut white oak 
(Quercus prinos), seventy to eighty feet high. 
Eock chestnut oak (Quercus Montana), thirty to 
forty feet high. Yellow oak (Quercus acuminata), 
sixty to seventy feet high. Small chestnut oak 
(Qu^-cus chinquapin), a shrub of three to four 
feet high. Live oak (Queixus iiirens), evergreen, 
forty to sixty feet high. Cork oak (Quercus 
aiiber), Spanish tree. Willow oak (Quercus 
phellos), thirty to sixty feet high. Laurel 
oak (Quercus imiricaria), shingle oak, forty to 
fifty feet high. Upland willow oak (Quercus cin- 
erea), ^ evergreen Southern, twenty feet high. 
Running oak (Quercus pumila), two feet high. 
Second Section. — Leaves lobed. Bartram oak 
(Quercus lieterophylla), said to be found only on 
one plantation. Water oak (Quercus aquatica), 
thirty to forty feet high. Black Jack oak (Quer- 
cus ferruginea), small, barren oak. Bear oak 
(Quercus banisteri var. ilicifolia), two to nine feet 



high. Barren scrub oak (Quercus Oatesbwi), fif- 
teen to thirty feet high. Spanish oak (Quercus 
falcata), seventy to eighty feet high. Black oak 
(Quercus tinctoria), sixty to seventy feet high. 
Scarlet oak (Quercus coccinea), eighty feet high; 
produces brownish iuk galls. Gray oak (Quei'- 
cus ambigua), a hybrid, seventy to eighty feet 
high. Pin oak (Quercus palustris), forty- to sixty 
feet high Red oak (Quercus rubra), seventy to 
eighty feet high. To this list may be added the 
Southern oak, Q. Michaux. Others have also been 
added, but the list we have given compose the 
important species. 

OAK APPLE. Spongy excrescences on the 
young branches of various oaks, and produced 
by insects of the genus Oynips, are called oak 
apples. When they become hard they are called 
oak galls, and are used in the manufacture of ink 
and for other purposes. They contain a large 
amount of tannin. 

OAK INSECTS. The oaks are subject to the 
attacks of various insects, including the leaves, 
the young wood, the inner bark, and also boring 
into the solid wood. Of the latter the borers, 
especially the water borers, are particularly 
destructive to the timber. The oak twig pruner, 
Sterwcorus puiaior, (Elaphidion ii'^fciswra,) deposits 
an egg in the tender twig, which hatching the 
grub subsists upon the pith until fully grpwn. 
It then gnaws away the wood, and retiring back- 
wards, vv-aits until the branch falls to the ground, 
when it is in due time transformed into the per- 
fect insect. Sometimes, branches several feet in 
length and an inch in diameter are thus severed. 
Their destruction is easy by collecting and burn- 
ing the fallen branches. The same means will 
apply to all the twig pruners. The following is 
a list of insects the larva of which attack the 
wood and dead leaves of the oak, which with the 
succeeding will be of interest to many readers: 
Oh-)-ysobothris femorata, wood; Ohrysobothris 
calcarata, white oak wood; Ohrysobothris den- 
tipes, wood; Agrilus, Europe, some, in wood; 
Throscus, Europe, some, in w;ood, wainscoting; 
t'ucnemidcB, wood; Fornax, stumps; Alaus ocu- 
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latus, wood; Alaus myops, wood; Ptilodaetyla 
elaterina, wood; PrionocypTion discckdeus, hollow 
stumps, in water; Dictyopterus sanguineiis, Eu- 
rope, under bark; Tillus ambulans, wood; Gis- 
trla ceramboides, Europe, in oak ; Lagria hirta, 
Europe, dead leaves; Pyrochroa coecinea, rotten 
wood; Synchroa punctata, rotten wood; Z^caraus 
dama, wood; PTatycerm quereus. wood; Passalus 
cornutus, wood; I/ymeayylon namle, Europe, ship 
timber and wood; Lymexylon sericeum, wood; 
Hyloi-atus Americanus, wood; Ptilinus peetin-- 
eoriiis, Europe, wood. Insects attacking the foli- 
age are as follows: Mucrodaciylus subspinomis, 
{o\ia.ge;Laehnosternafusca, iolinge; Lac?inosierna 
micans, foliage; Lachnosterna hirtacula, foliage; 
Holotrichia crenulata, foliage; Trichestes tristis. 
foliage ; Polyphylla variolosa, foliage ; Cotalpa lani- 
gera, foliage; Osnwderma aeabra, foliage. The 
following insects attack the stumps or work 
under the bark: Centronopus calcaratus, stumps 
of black oak; Xylopinus saperdoides, stumps of 
black oak; Helops micans, under bark; Pseiido- 
derus ichneumomus, under bark, probably 
destroying other insects. The oak also suffers 
from the attack of phylloxera, principally 
inhabiting the leaf galls, but found generally on 
the hickory; as the American oak phylloxera, P. 
BUeyi, which, says Dr. Riley, is found on the 
under side of the white and post oaks, in the 
wingless state. Of insects not given in the pre- 
vious list attacking the oak. Dr. Thomas gives 
the following : Tretnex columba, Xylenies robinim, 
Panddetrius hUaris, I/acanus elephus, PhyUo- 
phaga fracerna, P. pilosicoUis, P. fusea.. 

OAT. Aeena saliva. The native country of 
the cultivated oats like most of our cultivated 
grains is uncertain. It was in earlier times, cul- 
tivated extensively as food for man, and of late 
years, since improved processes in hulling and 
preparing the grain have been invented, its use as 
a most healthy and nutritious food is yearly 
increasing. The best and heaviest oats are raised 
in cool and moist climates ; Scotland and Fries- 
land, having long been noted for the superior 
weight and quality of the crop. In the United 
States, Canada, Wisconsin, and the Red river 
country of the North are eminently adapted to 
the cultivation of the crop. Oats are said to 
have been cultivated in Massachusetts as early 
as 1602. As in England their great use is as 
food for horses, than which .there is no other 
grain that alone can take the place, where fast 
work is demanded. Skinless oats, Amna nana, 
have from time to time been introduced under 
various names, but they shell so easily and suffer 
from so many contingencies that their cultiva- 
tion is not profitable. Oats like a firm, strong, 
moderately dry clay or loam, though they may 
be successfully cultivated on lighter soils, if not 
too dry, than for most other cereals. Excelsior, 
White Shonen, Potato oats, New Brunswick, 
White and Black Swedish, Red, or rust proof 
oats, (for the South.) Hopetoun, Yellow, (re- 
markably early,) Wythe, King William, Gooch- 
land, Wilkes' Blount, Clark, Sandy, Board of 
Trade, (probably White Norway,) Tartarian, 
Poland, White Dutch, Surprise, and Probsteir, 
are all varieties that have succeeded well. 
These varieties are not really new as to the list, but 
new, or comparatively so, to the United States. 
Among the varieties that have done well gener- 
ally, may be mentioned. Potato, Poland, Sur- 
prise, White Shonen, Tartarian, Somerset, and 



Probsteir. The average yield of oats for the 
United States may be stated at thirty to thirty- 
five bushels. Upon good land, well prepared, 
and in good seasons, the yield will average forty 
bushels, and in particular instances the crop will 
give eighty and even 100 bushels per acre. As 
an instance of what may be done by manuring 
on thin soil, at the Massachusetts Agricultural 
College, on a rocky, drift- soil, a plot without 
manure gave fifteen bushels per acre, with 
manure the yield was sixty-two bushels per acre. 
In' relation to the value of sowing clean seed, an 
experiment at the Agricultural College of the 
University of Wisconsin, made by Prof. Daniels, 
reports that, repeating an experiment made in 
1871, he sowed May 24, 1872, two adjacent plots, 
each of 112 square mds, with Surprise oats, 
fifty -four quarts to, each plot. The seed on one 
plot had been well cleaned from chaff and light 
grain, and the seed on the other plot was sown 
as taken from the bin; weight of the cleaned 
seed, sixty-six and three-quarter pounds, and of 
the uncleaned, sixty-two and one-half. The fol- 
lowing table summarizes the results for the two 
years : 



Preparation 
of seed. 


Weight of product 
perbuEhel, pounds. 


Yield per acre, 
butbels. 




1871. 


1872. 


isn. 


1872. 


CU'aiicd 

Xlndeaned 


.35.50 
33.50 


25.00 
25.00 


43.75 


17.50 
15.30 



In the prairie region of the West oats should 
always be sown on fall plowing, and as early in 
the spring after wheat sowing, as the soil is dry 
and in good condition for working. Late sown 
oats are as a rule light from the heat and 
drought of the advancing season. Nevertheless 
oats should not sprout until all danger of 
extreme frost is over. Yet we have never had 
oats killed if sown at any time after the frost 
is out and the ground settled in spring. 

OATS. (See article in Supplement.) 

OBJECT GLASS. The glass, or lens, of the 
telescope nearest the object. 

OBLATE. Somewhat spherical, but fiat- 
tened in the perpendicular axis, as an orange, 
the world. 

OBSIDIAN. A black, glassy, compact lava, 
consisting of potash and soda, seven to ten per 
cent. ; silica 77.50; alumina 11.75; iron 1.25. 

OBTUNDENTS. Mucilaginous, oily, or bland 
substances, which reduce the acrimony of other 
medicines. 

OCCIPITAL BONE. The bone which forms 
the back portion of the skull, to which the spi- 
nal column is attached. 

OCHRE. Peroxide of iron mixed with clay; 
the color is very durable. 

OCHREA. "The leaf-stems which clasp or 
surround the stem, as in the case of some grasses. 

OCTAGON. A superficial figure, with eight 
sides or angles. 

OCTAHEDRON. A solid, with eight regular 
sides; it is one of the most common figures of 
crystals, and may be a derivative from the cube 
or tetrahedron. 

OCTANDRIA. The Linneean class, in which 
the flowers contain eight stamens. 

ODEEITE. A species of black mica. 
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ODOMETER. A wheel, the axis of which 
turns a graduated scale, so that the distance over 
which it passes on a road is recorded in feet and 
miles. It may be attached to a carriage wheel, 
or to that of any vehicle. . 

ODONTOLOGY. A treatise on the teeth. 

ODOIIIN. A very concentrated empyreu- 
matic oil, obtained by rectifiying oil of bones. 

(EDEMA. Pufflness of a part of the body, 
produced by a dropsical efEusion or collection of 
watery fluid. , 

(ENANTHIC ETHER. A volatile oily body, 
to which the peculiar vinous flavor of wine is 
owing; by boiling with potash it becomes con- 
verted into oenanthic acid and alcohol. 

(ESOPHAGUS. The gullet or swallow. 

(ESTRUS. The genus of Gad Flies. (See 
Bots.) 

OFFSET. In building, the superior surface 
left uncovered by the continuation upward of a 
wall where the thickness diminishes, forming a 
ledge. 

OFFSETS. In surveying, short distances 
from the chain-line, usually measured with a 
rod, called an offset-staii, the most convenient 
length for which is six feet 7.2 inches, being 
equal to ten links of the surveying chain. In 
gardening, young radical bulbs, when separated 
or taken off from the parent roots, are so called. 
One of the chief methods of propagating plants 
is by offsets. 

OFFSPRING. (See Breeding, Generation, 
etc.) 

OGEE. In molding, is a line resembling 
the italic/. 

0(JIVE. The pointed arch. 

OIDIUM. (See Fungus.) 

OIL. The oils consist principally of carbon 
and hydrogen, they, however, have a gi-eat 
affinity for oxygen, and if exposed to the air 
soon absorb oxygen and thus become rancid, 
since besides oleine they contain more or less of 
other matter. Hence, the reason why fats so 
soon become putrid, so oils when oxydized either 
become rancid or are converted into resins. The 
fluid fats, oils of vegetables and animals, agree 
very closely as to their structure, as the following 
table will show, the constituents being those of a 
well known vegetable and an animal oil : 



Olive oil consists 01". 
Spermaceti " 



C'arlion. 



77.3 
78.9 



Hydrogen. 



13.3 

11.8 



Oxygen. 



9.5 
10.2 



Oils are divided into expressed or fixed oils, 
which are also subdivided into drying oils and 
common oils, and into distilled or essential oils. 
The common fat oils are like almond and olive, 
bland, preserving their flavor for a time, but at 
length becoming rancid; palm oil is solid. The 
drying oils are like linseed, hemp seed, nut oil; 
they attract oxygen readily from the air, evolving 
heat, and become solid. The essential oils impart 
to flowers and aromatic bodies their odor; they 
are very volatile, and are obtained by distilling 
the leaves or flower.s with water. All vegetables 
contain a proportion of oil of some of these 
varieties, which may be obtained by digesting 
them in ether and alcohol ; it is, however, fre- 
quently below one per cent., while in other 
cases, as the nut, it is more than sixty per cent. 
In provender, the fattening quality is closely 



related to the percentage of common oil. 
following table shows the per cent. : 



OIL 
The 



Product. 



Common maize 

Bice 

Oats 

Eye 

Kye flour 

Hard wheat. . . 

Wheat flour 

Mne bran 

Coarse bran. . 

Dry clover 

Dry lucerne....^ 
Meadow hay. . . .* 

Oat Btraw 

Bean meal 

Beans 

Peas 

Lentils 

Potatoes 

Mangel-wurzel. 

CarrotK 

Oil-bake 



Per cen 



8 to 12 
0.8 
S.S 
1.8 
S.S 
2.6 
2.1 
4.8 
6.2 
4.0 
3.5 
3.8 
1.1 
2.1 
20 
2.0 
2.5 
0.08 
0.1 
0.17 

9.0 to IS 



M. Payen found that the oil was everywhere 
present in the seeds of gramineous plants. The 
embryo contains much, the husk less, the fari- 
naceous portion still less; but maize and oil-cake 
contain about nine per cent., whence the univer- 
sally admitted superior fattening power of these 
two articles, so often practically proved. . The 
plants principally cultivated for oil, are the 
olive, linseed, castor, bean, rape, bene-plant, 
pea-nut, sunflower, etc. Com is also worked 
for its oil to some extent. The principal animal 
oils, are procured from the fat of swine, the 
whale, the 'cod, and other fish, also from seals 
and other marine animals. The residue, both 
fish and animals, after the oil is expressed, makes 
a most valuable manure, and the residue of 
many of the oil bearing seeds are valuable for 
fattening animals, as that of linseed, the pea-nut, 
while the residue of all are valuable as manure; 
When the cotton seed of the South comes 
generally to be used in this way, it will add 
greatly to the productiveness of the soil. Wax 
is a substance nearly allied to the oil producing 
fats. In fats, oils, and wax, from various 
countries, now in the Museum of the Depart- 
ment of Agriculture at Washington, we find the 
foUovsfing, which include a number of essential 
oils: There are about half a dozen samples of 
Vegetable tallow and wax in this series. One 
specimen of the. last named, the product of 
myrica jalapensis, is received from Mexico. 
The vegetable wax of China and Japan is pro- 
duced from the fruit of several trees belonging 
to the g^nus Rlviis. The most important of 
these is Rhus succedanea, and is grown exten- 
sively. Rhus ■em-nicifera, the lacquer tree, also . 
yields a wax, differing only in a slight degree 
from that of the wax-tree mentioned above. 
Rhus syhesiris, or the wild wax-tree is also 
worthy of mention. Vegetable tallow is pro- 
duced in Japan from the Uinnamomum pedv ncu- 
laium. Other specimens of vegetable tallow 
and wax are from the valley of the Amazon. The 
oils are quite numerous, and, where it has been 
possible to do so, the vegetable products, frpm 
whence derived are shown with them. Linseed 
and the more common oils have been received 
from various countries. The Russian collections 
included oils of anise, mustard, hempseed, wal- 
nuts, sunflower, wild rape, camline seed and 
poppy, with a few specimens of the refuse or 
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oil cake. Oils of Japan are represented by 
rape-seed oil, which is used for illuminating 
purposes, together with fish oil in Japanese 
households. The South American collection is 
quite interesting, and includes gingelly oil, 
{Sesamum iiidicuin), cocos oil, from the cocos- 
palm, secua oil, (from a cucurbitaceous plant), 
seje oil, from another species of palm, crab oil, 
from Carnpa guianenm, ground-nut oil, castor 
oil, etc. Linseed, ricinus, and cotton-seed oils 
are t.hown from our own country, the last named 
in connection with its principal manufacture, 
that of soap, a full series of which is shown. 
A valuable collection of essential oils was pur- 
ch.ised for exhibition at Philadelphia, and these 
have since been added to the museum collections. 
Among them may be mentioned oils of hemlock, 
wintergreen, wormwood, golden rod, pepper- 
mint, spearmint, sassafras, pennyroyal, berga- 
mot, cedar, oil of neroli, etc., the last named 
from flowers of Oitrm awrantiacum, oil of sweet 
birch, (bark of Betula lento), and oil from roots 
and stems of several species of Spircea are 
shown. Among the animal products in this 
subsection are many specimens of beeswax, both 
native and foreign. A few animal-fats are also 
shown from South America; candles and soaps 
are also included in this group, limited collec- 
tions of which were received from various 
localities. The mineral products are represented 
by series of coal-oils and petroleum, principally 
from our own country. Specimens of raw and 
crude paraffine are also exhibited, with some of 
the products of petroleum, as benzine, naphtha, 
etc. In this connection may be briefly men- 
tioned a number of specimens of water-proof 
goods, canvas, leather, wood, etc., rendered so 
by paraftine in solution. They are impervious 
to water while freely admitting air. 

OIL-CAKE. The remains of seeds, especially 
linseed, after expression for oil. Linseed and 
several other oil-cakes are used for fattening. 
It is remarkably rich in oil, containing often 
fifteen per cent. , and ranks high as nutriment. 
Rape, mustard, hemp, castor oil, and other cakes 
are admirable manures. The Flemish mix them 
with their fluid manure. 

OIL, FUSIL. A volatile aromatic oil formed 
in the fermentation of potatoes or grains where 
hops are not employed, and which yield an 
alkaline mash ; it comes over in the last portion 
of the distillation for the alcohol; when concen- 
trated, it is oily and very nauseous. 

OIL OF SPIKE. (See Lavender.) 

OIL OF VITRIOL. Sulphuric acid. 

OIL OF WINE. Two liquid oily bodies, as 
well as the cenanthic ether, are known by this 
name; the former arises from distilling ether off 
caustic lime, and are sulphates of the oxide of 
ethyl. 

OKRA. Hibiscus escukntus. A plant produc- 
ing handsome flowers, and mucilaginous pods, 
valuable for soups, stews, etc., much esteemed 
at the South, and also in the West, being both 
healthful and nutritious. It is a principal ingre- 
dient of Gumbo which may be called the national 
dish of the Seuth and of France as well, where 
it is also highly prized and from whence the 
dish, known South as Gambo, originally came; 
the French residents of Louisiana and other 
Southern States using it largely in many of 
those delicious dishes, the making of which 
came from their ancestors. Being as tender as 



the tomato, the seeds should not be planted until 
after the middle of May, in the North, or not 
until corn is up and of a healthy color. It is 
better, like Lima beads, if sown in troughs by 
nailing strips of siding as a back against the 
fedge of fencing, each sawed three feet long. 
Thus the back of one trough makes the front of 
another. When six inches high, or when the 
nights are permanently warm, transplant three 
feet by three, in very rich soil, having two or 
three plants in a place. Thus you may often 
have okra to cut by the first of August, or even 
the middle of July, and thence forward until 
frost comes. The pods should be taken when 
two or three inches long and while yet tender, 
since, if le t they soon become stringy. The 
ripe seeds are sometimes used to mix with 
coffee, and really is one of the best adulterations 
known, if a healthy substitute may be called 
adulteration. 

OLEACE.E. The family of trees and shrubs 
containing the olive, ash, and privet. 

OLEANDER. Nerium oleander. A beautiful 
evergreen, with large, rosaceous flowers. It 
requires shelter in the green-house, or in a dry 
light cellar in winter, and is propagated with 
ease by cuttings kept moist. The leaves, how- 
ever, are poisonous if eaten by animals, and 
children should be warned against eating them. 
The Oleander is peculiarlly subject to "Mealy 
bug " when kept during winter in living rooms 
vrith their dry atmosphere, and hence should be 
wintered in a cool, dry cellkr. 

OLECRANON. The bone of the elbow. A 
process of the ulna. 

OLEFIANT GAS. An inflammable gas, con- 
densing spontaneously into a fluid oil, with an 
aromatic odor. It consists of two atoms carbon 
and two hydrogen. 

OLEIC ACID. The acid of oleine (elain), or 
the fluid portions of fats, separated by alkalies 
from the glycerine. 

OLEOMARGARINE. A preparation of the 
fat of neat cattle, much used of late years for 
making flctitious butter, and for adulterating 
butter and cheese. When prepared in a cleanly 
manner, and from healthy fat, it is nearly identi- 
cal in Its composition with true butter, and fully 
equal in nutrition, but lacks, of course, the aroma 
which is sought to be supplied in some respects, 
in various ways. Strict laws have been passed 
in some of the States, against its sale except 
under its true name. Yet large quantities are 
palmed off on the unsuspecting, and many dis- 
honest dealers and makers of butter and cheese 
employ its use. Recent analysis of several sam- 
ples of butter from various sources and also of 
three samples of oleomargarine, by the chemist 
of the Department of Agriculture, will show the 
near identity of these different fats. The large 
quantity of sugar in the New York butter and in 
samples of oleomargarine. No. 7 and 8 are un- 
doubtedly due to artificial means. The chemist, 
in his report adds: That the small quantity 
in the other samples may be due to the product 
of decomposition in the butter analyzed, which 
products deported themselves in a manner similar 
to sugar in their effects upon the reagents 
used in the analysis. The butters analyzed 
included the following, viz: One specimen each 
of Danish, Swiss, and French butter, one speci- 
men each of Iowa butter of second quality, Nev 
York dairy butter, and oleo margarine boueh* '-a 
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Washington markets. Also two specimens of 
oleomargiirine received from House Committee 
for District of Columbia. 
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In animal fats tlie fatty acids insoluble In water 
fbrm from 93.5 to 96 per cent., while in true 
butter the insoluble fatty acids average from 85.5 
to 87.5 per cent, of the butter fat, and never 
exceeds 89.6 percent. Hence, since in the sam- 
ple sf oleomargarine No. 6 the fatty acids equal 
95.96 per cent, of the fats, it will be seen that 
this sample of oleomargarine was made from 
animal fats to which had been added a little milk 
in the process or manufacture. In washing a 
true butter with water, the water becomes milky, 
and a portion of these washings under the micro- 
scope show a vast number of fat globules pres- 
ent in the buttermilk contained in the butter. 
The specimens of oleomargarine No. 7 and 8, 
on the contrary, give a nearly clear water by 
washing, and this water is almost entirely desti- 
tute of fat globules except that, since milk is 
used in their manufacture to a limited extent, 
there was found a comparatively small number 
of fat globules in the washings of these speci- 
mens of oleomargarine. In relation to the 
history and manufacture of oleomargarine, as 
practiced in New York, and given in the Trans- 
actions of the American Dairymen's Associa- 
tion, for 1878, we quote as follows: About the 
year 1870, we begin to read of the application for 
and the granting of patents for improvements in 
the processes of refining oils and fats; very mod- 
est in their pretensions at first, but growing 
bolder and. more startling in their claims with 
their order of succession. The first process was 
patented by H. W. Bradley, January 3, 1871. 
His specifications claim that liis invention relates 
to a new composition for lard, butter or shorten- 
ing, whereby a very cheap lard or butter is man- 
ufactured, superior to. ordinary shortening, and 
answering the purpose of lard, butter or 'cream 
for culinary and other purposes. The product 
manufactured was composed of beef, or mutton 
tallow, refined vegetable oils, and lard or stearine. 
This is a very modest claim. The next process 
proposed was patented by one Perouse, Novem- 
ber 3, 1871. His claim had the one object, to 
enable the application of fine fats (especially beef 
fat) to alimentary and culinary purposes, and 
make such fat take a position between lard and 
butter, give it a good appearance, smell and 
taste, and also give it digestible qualities far 
superior to the freshest butter or lard. The pro- 
duct made by this patent was a mixture of beef 
fat, carbonate of soda, chloride of alumina and 
sodium, and bore no resemblance to butter. The 
next process patented worth considering was by 
Paraf, in April, 1873. The specifications and 
claims in this patent approach nearer to the true 



process for the manufacture of artificial butter. 
The product manufactured under Paraf 's patent 
was called oleomargarine because butter was at 
one time considered to be a compound chiefly 
composed of oleine and margarine, but later 
investigations show margarine to be a mixture 
of palmatine and stearine. Paraf, started a large 
company called the Oleomargarine Manufactur- 
ing Company, in New York city, having for its 
object the manufacture of the oleomargarine, so- 
called. The product manufacture'd by Paraf's 
patent resembles butter when seen at a distance, 
but, on examination with a microscope, was 
seen to have a, distinct grain, which was very , 
distinguishable on tasting; it possessed no odor 
or flavor of butter, and, after keeping a short 
time, lost its color, and acquired the odor of 
beef suet, from which it was made. The next 
process, and it is one similar to Paraf's, was 
first patented in England, by Mfge, in 1869, and 
afterwards in this country, in 1873, and finally 
re-issued May 12, 1874. This re-issue contains 
all the valuable points in both the English and 
American patents, and is now the property of 
the United States Dairy. Company. These 
patents cover two principal operations in the 
manufacturing of butter from the fat of animals, 
viz: First, the extraction of the oil at a low 
temperature ; and second, the converting of the 
oil, by churning with milk, into butter. Prof. 
Mott was employed by the United States Dairy 
Company, to make a series of experiments for 
the perfecting of the artificial product at their 
factory in Brooklyn, during a period of severd 
months. He became satisfied that good butter 
could only be made by the use of the oil rendered 
at a very low temperature — below 125° Fahr. 
Whenever made at a higher temperature the oil, 
or the butter made from it, would smell like 
tallow after standing a few days, which smell 
would be sufficient to repel any butter buyer 
from purchasing it. This smell is occasioned 
by using oil rendered at a temperature above 
125', being tainted by the decomposition of the 
animal membranes.* In conducting his experi- 
ments his object was to make a product con- 
taining no element foreign to the very best uf 
butter. His first discovery was a process by 
which he was enabled completely to remove the 
grain from the artificial product of butter. This 
process is described in his true process of making 
artificial butter. How to introduce into this pro- 
duct tlie true 6dor and flavor of butter, without 
injuring its texture, was a problem of consider- 
able difficulty, but after working at it for three 
months, it was finally discovered. Another 
patent is yet to be consideied — that of Garret 
Cosine, dated February 15, 18'76, for improve- 
ment in processes for making artificial butter. 
The object of this patent is to make two pro- 
ducts, one for winter and tlie other for summer 
use. The winter product consists of oleine and 
•fruit, or nut oil, flavored with milk and salt. 
The summer product is similar to that made by 
Paraf, and not salable in market. This patent 
of Cosine's is the most startling yet out, for even 
the nutty flavor of Jereey butter is attempted. 
With respect lo the temperature stated by Brands 
for the melting point of fat being 100° Kahr., 
Prof. Mott found that he must evidently refer to 
fat freed from its membrane, as the fat can not 
be practically separated from its membrane 
under a temperature of 109° Fahr., and then 
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only in very exceptional cases. As in the manu- 
facture of natural butter, when a good product 
is to be "bbtained, the first and most important 
principle to be observed is entire cleanliness." 
Mott's process for making oleomargarine is, as 
follows : The fat, on arriving at the factory, is 
first weighed, and then thnown into large tanks 
containing tepid water, care being taken to place 
all pieces that are dirty or bloody in a separate 
tank to be washed. The fat in the tanks should 
bQ covered with tepid water and soaked for an 
hour, when the water is drawn off and i he fat 
thoroughly washed in cold water; then covered 
again with fresh cold water and allowed to stand 
an hour longer; the water is then again removed, 
and the fat thoroughly washed, for the last time 
with fresh cold water, when it is ready for the next 
operation, which is the disintegrating or chopping 
process, which is done by passing it through a 
meat hasher or chopper, where it is cut by means 
of revolving knives very fine, and forced through 
a fine sieve out of the machine into a tub. In 
the melting process, the fat is next removed to 
the taelting tank, care being taken to drain ofl: 
all the water remaining. It is heated by means 
of water surrounding the tank, until the tem- 
perature reaches 116°. when the steam which 
heats the water is turned off. The water sur- 
rounding the tank being much warmer than the 
melted fat, increases its temperature to about 
122° to 124°, when the fat is completely melted. 
During the whole operation of melting, the fat 
must be constantly stirred to maintain an even 
temperature. The adipose membrane, called 
scrap, settles to the bottom, and a clear yellow 
oil floats on top. The melting process, when 
conducted rightly, takes two or three hours. 
The oil should' then stand at least twenty-four 
or thirty-six hours to granulate, and the tempera- 
ture of the room should be 80°. This is a very 
important operation, and must not be hurried, 
otherwise the stearine in the oil will not have 
time to crystallize. For the pressing process, 
the refined fat is removed to the press room, 
which should be of a temperature between 80° 
and 90°. It must not be so solid that it can not 
be easily worked with the fingers. It is next 
packed in cloths set in moulds, to form packages 
four inches wide, eight inches long, and one and 
one-half inches' thick. These packages are then 
placed upon galvanized iron plates in the press 
at equal distances apart, and piled one .above 
another until the press is filled. They are first 
subjected to a slight pressure, which is increased 
gradually until the oil begins to flow slowly. The 
oil is received in tin vessels, and the pressing is 
continued until no more oil can be obtained. 
The pressure is then removed, the plates unpacked, 
when cakes of pure white stearine, about eight by 
five inches long, and one-fourth of an inch 
thick appear. The stearine is now ready for 
sale, while the oil obtained from the press is 
removed, to a cool place until it reaches a tem- 
perature of 70°, when it is ready for the next 
operation. The percentage of butyrine, caprine, 
caproine, etc., (essential oils of butter,) con- 

■ tained is so very small, (being derived from the 
milk in the last churning process,) that it is not 
sufiicient to make the butter become rancid when 
decomposed; but quite sufficient, says Prof. 
Mott, to give to the butter the so. much prized 

flavor and odor The analysis of Prof. Mott 
of the two compounds shows that natural 



butter contains 7.6 percent, of those flavoring 
oils, while the artificial butter contains only .2& 
per cent, of them; and this small portion, which 
is obtained from the milk in the process of 
churning, has not much effect upon the taste; 
andean not be expected to have. The oil at 
the proper temperature of 70°, is taken to the 
churning room; 100 pounds of oil are put into 
the churn at a time, with from fifteen to twenty 
pounds of sour milk. About two and a half or 
three ounces of a solution of annatto, to which 
has been added from one-half to three-fourths of 
an ounce of the bicarbonate of soda, must now 
be added, and the wliole churned twelve or 
fifteen minutes, until milk, coloring matter and 
oil are thoroughly mixed together, when the 
whole mixture is withdrawn from the churn, 
through a hole in one end, and allowed to fall 
into a tub containing pounded ice. As the oil 
fiows on the ice it must be kept in constant, 
motion until the tub is filled with solidified oil. 
Crystallization is by this simple process com- 
pletely prevented. The solidified oil, which 
now has an orange color, is left two or three- 
hours in contact with the ice in the tub, when it 
is dumped upon an inclined table, where it is 
crumbled so that the ice may melt and leave the- 
oil, which is crumbled by hand fine, and about 
thirty pounds at a time again introduced into 
the churn, with twenty or twenty-five pounds 
of churned sour milk, and churned for fifteen 
minutes, when the solidified oil takes up a cer- 
tain percentage of the milk, as also the flavor 
and odor, which were washed out by the ice 
after the first churning, and pure butter (?) is 
produced. This is now removed to the work- 
ing table, where after draining it is salted to- 
the extent of three-quarters to one ounce of 
salt to the pound of butter. After proper work- 
ing it is packed in firkins and is ready for sale. 
The following tables give the percentage of 
fat, oil and butter realized in the manufacture 
of oleomargarine. Percentages by the melting- 
process in 100 parts: 

Eeflned fat 78.63 per cent. 

Soap jrrense ^.yl " -' 

Scrap meuibrauu. 17.06 '' " 

Total 100 

By the pressing-process, in 100 parts of refined fat : 

Oil 7fi.31 j.ercent.. 

Stearine 23.t9 '■ " 

Total 100 

Per cent, of oil from 100 parts of caul fat : 

Oil 60.00 per cent.- 

Siearine 18.g ■' 

Scrap and soap grease Zl.si 

Total 100 

By the churning process, in 100 parts oleomar- 
garine butter: 

Oil 83.00 p-r cent- 
Salt,; liiiiti etc.' 5-00 '■ ;' 

Water •■ 1^ 0° 

Total 100 

Cost of manufacture per pound of butter: 

This will equal the expenses per day, minus the 
amount realized by the sale of otuer producti- ; 
thus if the expenses per tiny are ®, -S 

And the receipts Irom other products sold are l='-°» - 

Will leave the cost of the manufacture of the 
butter at g80.59 
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This for 500.pounds, is equal to 16.1 cents per 
pound. Tliis calculation is based upon paying 
ten cents a pound for the fat, and selling the 
butter made at twenty-flve cents per pound. 
Prof. Arnold gives the composition of butter as 
follows: The fatty matter which enters into the 
composition of the butter globule consists of 
four varieties. The hardest of them is stearine, 
which, when separated, is a liard, white, flaky 
appearing fat. The second in consistency is 
Jyalmatine, which resembles palm oil ; most of the 
coloring matter in butter is connected with this 
fat. The third is called oleine, from its thin, oily 
consistency. The fourth consists of essential 
oils of the food of the cow, and which probably 
are as numerous as the varieties of food she con- 
sumes. These constitute the fats of which but- 
ter is made. Their origin is not perfectly clear; 
they are all ultimately derived from the food of 
the cow, but how much of them are elaborated 
in the body of the animal out of other elements 
■of food is not well establislied. Their character- 
istics change with the condition and quality of 
the food, and <vith the constitutional peculiari- 
ties of cows. The fats from different cows 
living on the same food are often quite unlike, 
and in the same cow they change their qualities, 
such as color, density, odor and flavoT, with the 
variations in food, as to its age, succulence and 
^abundanceor scarcity of fat in it. Young food 
generally gives a higher flavor and color to these 
fats than that which is mature or approaching 
juaturity. The percentage of these essential oils 
which enter into the composition of butter is 
very slight, amounting, on an average, to about 
two per cent. They are very variable in butter, 
by reason of feed and faulty making. The fol- 
lowing is an analysis of the fats of butter by 
Pj-of. Mott, giving the constituents in natural 
and artificial butter: 



ConstitaentB. 


Pats from 
Natural 
Butter. 


Fats from 

Artificial 

Butter 




20.33 
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OLERACEOUS. Of the nature of culinary 
vegetables or pot herbs. 

OLFACTORY NERVES. The first pair pro- 
ceeding from the brain, and distributed in the 
nose. They constitute the sense of smell, and 
in some animals are most highly developed. 

OLIBANUM. A fragrant Eastern gum resin. 
Frankincense. 

OLl V E. The Olive has been successfully cul- 
tivated for many years on the coast of South 
'Carolina, Georgia, Florida and Alabama; so far, 
however, more in an amateur way than with a 
view of reaping profit from pressing the oil. The 
■olive, Oka Eurupma, has always held rank as the 
most important oil-producing plant, until of late 
years, scientific horticulture and improved pro- 
cesses for expressing oils from various substances 
has rendered it less and less necessary for culin- 
.ary use, and has furnished far cheaper substitutes 



for burning. Its history is given as follows: 
Homer mentions green olives in the garden of 
Alcinous and Laertes, which were brought by 
Cecrops, the founder of Athens, to Greece. 
Minerva is related to have planted it with her 
own hand upon the consecrated locality of her 
citadel, by thrusting ier spear into the ground. 
No temple of sacred place dedicated to her was 
without its olive ^ree. The olive belortgs to the 
fruits which were promised to the Jews in Canaan. 
This tree yas first brought to Italy in the year 
571 before Christ, and at the time of Pliny had 
been carried over the Alps to Gaul and Spain. 
At the time of Cato, the Romans were acquainted 
with only nine kinds of olives, which, however, 
at the time of Pliny, had increased by cultiva- 
tion to twelve. The cultivated olive tree, was 
distinguished from the wild olive by the ancients. 
Willkom i&of opinion that the olive tree is indige- 
nous in various parts of the Mediterranean 
region, Spain, and also in the southern portions 
of the Peninsula. He states that the olive forest 
of forty square miles at the foot of the Sierra 
Morena, to the south, between Ajidujar and Cor- 
dova, may have been entirely planted by hand. ' 
He is also of Opinion that the olive forest, three 
leagues in length, situated further south, between 
Seville and Utrera, to the left of the Guadal- 
quivir, consists of olive trees run wild, having 
small globular fruit possessing but little oil. He 
thinks that this forest could only have sprung up 
in consequence of the driving away of the Moors, 
or from the neglect of former olive plantations, 
as has been the case in other instances. He 
thinks himself, however, safe in stating that the 
hedges and forests of olives in the southern part 
of Spain may have arisen from indigenous plants. 
The wild olive tree forms forests and groves, not 
only in the plains of Seville, where it has cer- 
tainly arisen from the running wild of originally 
cultivated olive trees, but in the mountains also, 
as in the Serrania da Ronda, etc. It is most fre- 
quently met with in wild sandstone mountains, 
rising to a height of 4,000 feet along the Straits 
of Gibraltar, between Algesiras and Alcalade los 
Gazules, where, from 2,000 feet and upwards, it 
forms a principal constituent of the indescribably 
magnificent foliage which covers that mountain. 
Some early attempts were made to introduce Uie 
olive into the United States, and it would 
undoubtedly fiourish on dry or rocky soils from 
southern Tennessee south. On page 685 is an 
illustration showing an olive branch and fniit, 
with blossom at the right. Mr. Jefferson, writidg 
from Paris in 1787,*remarked that, although the 
olive was a tree the least known in America, it 
was the most worthy of being known. Of all 
the gifts of heaven to man, said he, it is next to 
the most precious, if it be not the most precious. 
Perhaps it may claim a preference even to bread, ' 
because there is such an infinitude of vegetables 
which it renders a proper and comfortable 
nourishment. In passing the Alps at the Col de 
Tende, where they are mere masses of rooks, 
wherever there happens to be a little soil there 
are a number of olive trees and a village sup- 
ported by them. Take away these trees, and the 
same ground in corn would not support a single 
family. A pound of oil, which canbe boughtfor 
three or four pence sterling, is equivalent to 
many pounds. of flesh by the quantity of vege- 
tables it will prepare nnd render fit and comfort- 
able food. Without this Iree the country of 
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Provence and territory of Genoa would not 
support one-half, perhaps not one-third, their 
present inhabitants. The nature of the soil is of 
little consequence, if it be dry. The trees are 
planted from fifteen to twenty feet apart, and, 
when tolerably good, will yield fifteen or twenty 
pounds of oil yearly, one with another. There 
are trees which yield much more. They begin 
to yield good crops at twenty years old, and last 
till killed by cold, which happens at some time 
or other, even in their best positions in France. 
But they put out again from their roots. In 
Italy (I am told) they have trees two hundred 
years old. They afford an easy but constant 
employment through the year, and require so 
little nourishment, that if the soil be fit for any 
other production, it maybe cultivated among the 
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olive trees without injuring them. Wherever 
the orange will stand at all, experience shows 
that the olive will stand well, being a hardier 
tree. The olive is a low, branchy, evergreen 
■tree, rising from twenty feet to thirty feetj with 
stiff, narrow, bluish-green leaves. The flowers 
are produced, in small, axillary bunches, from 
wood of the former year, and appear in June, 
July, and August. Near Terni, in the vale of 
the cascade of Marmora, is a plantation above 
two miles in extent, supposed to be the same 
plants mentioned by Pliny as growing there in 
the first century. With protection from severe 
frost. Miller says, it may be maintained against 
a wall in the latitude of London. In Devonshire 
some trees have stood the climate for many years. 
It is to be hoped that the cultivation of the olive 
may be extended in the South. It would add 
one more means of revenue, and upon soils unfit 
for other props. It is hardly probable that the 
pressing of the oil would be profitable, but the 
pickled fruit would be much superior to that 
imported. The following . is the process of 
pickling in France: For each pound of the 



fruit, take a pound of good strong ashes, (those 
frem the hickory wood are the best,) and an 
ounce of good slaked lime; mix the lime and 
ashes with water, until a soft paste or mortar is 
formed, into which stir or imbed the olives, and 
finish by covering the whole mass with a layer 
of dry ashes. Let them remain in this state 
until all the bitumen is extracted, which may 
be known by the stones slipping readily out of 
the pulp , when squeezed between the fore finger 
and thumb, for which purpose a few may be 
tried once an hour, or oftener, if desired. Th& 
length of time required for this, however, wUl 
depend entirely upon the quality of the ashes 
and lime, and may vary from two or three hours 
to as many days. As soon as the olives have 
been deprived of their bitterness, they must be 
cleanly washed, and put to soak in fresh water, 
which must be changed about once an hour, for 
twenty -four hours, when the taste of potash will 
have been removed, and the water cease to be 
discolored. The olives must then be put into 
bottles or jars, and a strong brine put over them, 
made from good alum, or other pure salt. This 
brine will generally require to be changed seve- 
ral times, in consequence of becoming ash- 
colored, after which, the bottles must be sealed 
air-tig;ht; and, if kept in a cool, dry, dark place, 
the olives will keep good for years. Olives care- 
fully cured after this plan, will be found less 
salt than those pickled in France, which are 
usually sold in this country, and will retain 
much of the nutty flavor of pure olive oil. We 
append a list from a late Spanish work on 
olives, of varieties, their uses, and adaptation tO' 
climates. 

SPANISH VAKIETIBS EABLT MATIJRrNG FOB 
COLDER LOCALITIES. 

Var. Promiformls.—MaDza.ml\o; (French, Ampoul- 
leau.) - Fruit above an inch in diameter, spherical, ehin- 
iug black. 

Var. JfcgaKs.— Sevillano: (French, Prunean de Cntig- 
nac.)— Fruit about an iucli in diameter, ovate-spherical, 
blunt, bluirt-black. 

Var. Bellotudo or ViUoiuda.—VYait about an inch 
long, egg-shaped: pericarp outside dark red, inside- 
violet. 

Var. BedondiUo. —Vtait ovate-spherical, nearly an. 
inch long; pericarp outside bluish-black, inside whitish. 
A rich yielder. 

Var. 0«oKs.— Lechin ; Picholin; Acquillo; (French, 
8auHne,)—'Wvmt broad-oval, two-thirds of au inch long. 
A copious yielder. 

Var. Argentata.—TXe\iid.\\\ci bianco; Doucel; Gorza- 
lena; Moradillo; Ojiblauco; 01i\o lucio. Fruit broad- 
ovate, an inch long very blunt, not oblique. Quality 
and quantity of oil e.^cellent. 

Var. Varal Wa«co.— (French, Blanquette.^—Yruit 
ovate, globular, three-fourths of an inch long, neither 
pointt dimr oblique, outside blackish-red. 

Var. MmpMre.—Vv\Aio\Me, an inch long, equable. 
Rich in oil of fxcellent quality, also one of the best for 
pickles. Untside violet, inside white. 

Var. Radmal. — (French, Bouteillav^ Boutiniene, Rihi- 
en, Sapi:gette.)—^rait violet-colured, globose-ovate, 
about an inch long, neiibcr pointed nor oblique. Bears 
regularly also on less lertile soil, and is one of the earliest 
to ripen. 

Vav. Varal negro; AHmeno; (Vrencb, Cayon, Nasies.) 
—Fruit violet -black, spotted, globo6e-o\ ate, nearly an 
inch long, somewhat pointed. Bears richly. 

Var. Colcfionvdo.—Fruii spheric, outside red, inside 
white, one inch in diamelrr, slightly pointed. Produces- 
a large quantity of good oil. 

Var. Ogillode Li'b «. -Fruit nearly spheric, outside 
violet-black, about one inch long, somewhat oblique 

Var. Carrasguena. - (French, Berlouan de Cotignal.)— 
Fruit black-red, almost spherical, slightly oblique, about 
an inch long Valuable both for oil and preserves. 

Var. Hlspalensis.—GoTdml; Ocal; Olivo real..— Fruit 
black-gray, oblique, sphericalj'meaBurine fully an inch. 
Eather a large and quick growing tree. Fruit used in the 
green state lor preserves, not used for table-oil. 
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Var. Verdej '.—Verital, (French, Vei'dal; Verdan.)— 
Fruit black-violet, oblique spheric, pointed, ahout one 
'inch Ion . Furnishes good oil, aiid resists best of all {he 
cold. 

^SPANISH VARIETIES OP LATE MATUBING FOE 
WAEMEE LOCALITIES. 

Var. Maxima. — Madrileno, Olivo morcal.— Fruit over 
.-an inch long, cordate-globose, strongly pointed. Valu- 
able for preserves. 

Var. Sostrata. -Strong and tall pliint, very hardy. 
Fruit hiack-reddish, over an inch long, oval, much 
pointed. Good for oil. 

Vav. Ceratocarpa. (French Odorant; Luquoise.)— 
Fruit fully an inch long, oval, iioiiited. 

Var. ./awaZw^io. -Fruit hlack-gra\', over an inch long, 
-egg-ehapeti, bomewhat obliqi.e.giadually pointed. Rich 
"dn good oil. 

Var. PicMiio. —Fel udilla.— Fruit fully an iuch long, 
■egg;Shaped, blunt at the base, pointed at the apex, with 
'Wack-grav ,pulp. Good both for oil and preserves. 

Var. Nevadii'o negro.— ¥nnt egg-shaped, fully an 
inch long, with turned pointed apex. One of the richest 
■of all varieties in yield, and ripens moderately early. 

■f RBNCH VARIETIES MBnGlNG INTO THE SPANISH 
KINDS. 

Var. Ang'dos (.— Laurine.— For preserves. 

Var. Bouget. — Marvailletto. —Produces a fine oil. 

Var. Atroiii ens. — Salierue, Saverne —Fruit dusted 
white. Furnishes one of the best of oils. 

Var. Vantgata.—tHwchee. Pigale. Pigau.— Purple 
Tfruit, with white spots. 

Var. Le Palma.— Oil very sweet, sparingly pro- 
dnce,J. 

Var. Atrovirens. — Pointue. Punchuda. — Fruit large, 
with good oil. 

Var. ijMMcais.— Hougette.— Seed small, yield annual 
rand large. 

Var. ^Ma.— Olive blanche. Blancane. Tierge.— 
Productive, bnt.i ferior. 

Var. Oaillet iSog'us.— Figanier.— Tree small. Fruit 
large, red. Oil good and produced in quantity. 

Var. Caille/, Blanche.— Vrmx, B.\ no^i while, produced 
:annually and copiously, yieklini; a superior oil. 

Var. BaymH. Fruit large, reddish. Oil copious and 
&ie. This variety prefers a flat country. 

Var. Gorignac. — B'ruit -middle-sized, blunt. Oil 
'Obtained in considerable quantity, and of excellent 
quality. 

Var. Bermillaon. —Vermillion. —Yields good table-oil. 
Tree very hardy. 

OLITILiE. An amylaceous Ijody obtained 
from the gum of the olive tree. 

OLIVINE. A green, volcanic mineral. A 
isUicate of magnesia and iron. 

OMBROMETER. A rain gauge. 

OMENTUM. The membrane or caul that 
lies over the intestines, and becomes loaded with 
iat. 

OMNITORES, OMNIYOROUS. Eating ani- 
- mal and vegetable food. 

OMPHALODIUM. The point in the hilum 
•or scar of a seed through which the nutritious 
vessels pass. 

ONKIN. Allium cepa. The onion is one of 
the oldest cultivated as it is one of the most 
celebrated of ancient vegetables. In Egypt, it 
-attained great excellence and mildness, probably 
from the steady heat, and constant moisture of 
irrigation in connection with the rich alluvial 
soil of the Nile. The Israelites in their wander- 
ings in the desert, lamented the loss of onions 
as one of their privations. Of the Egyptians 
and their worship of the allium tribe, Juvenal 
wrote : 

Now Egypt, mad with superstition grown, * 
Makes gods of monsters, but too well is known, 
'Tis mortal sin an onion to devour , 
Bach clove of garlic has a sacred power. 
Eellgious nation, sure I and blest abodes. 
Where ev^ry garden is overrun with gods I 

The onion is cultivated extensively in every 
civilized country, and forms a considerable 
•article of transport from one place to another. 



Besides the general cultivation, vast quantities 
are grown along the Mississippi river in Iowa, 
jfor transportation South. In the Eastern States, 
especially in Connecticut, large quantities are 
grown for export. There are a great many 
varieties, but the Danvers Yellow and Large Red 
are principally cultivated for their keeping 
qualities, and the Silver Skin-for pickling. The 
Yellow Strasburgh is also a valuable variety in 
general cultivation, but the two first named are 
preferred for shipping. The crop requires a 
rich, deep, mellow soil, heavily manured. It is 
better that they be sown as early in the spriflg 
as the ground can be worked on fall plowing. 
Three to four pounds of fresh seed is the usual 
quantity sown per acre, in drills eighteen inches 
apart, and half an inch deep. The cultivation 
is entirely by hand machines and superficial, 
working close to the crop. When the plants are 
three inches high, thin to two inches apart. 
Keep free from weeds, and as the bulbs begin to 
form, draw the earth away rather than to the 
bulbs. Never cultivate deeply, as it will injure 
the surface roots. As the crop gains' size the tops 
gradually die down, and early sowings generally 
ripen in the West, in August. When the tops 
are entirely dry, the. onions are collected into 
thin windrows, with spaces between to dry for a 
few days. When dry, the tops are pulled off, 
the bulbs cleaned of the rough skins, when they 
are ready for market. If the onions are to be 
stored for winter, they should -be kept in a cool 
airy place, in thin layers, untU late in the 
autumn, they are then carried to a cold dry 
cellar, and stored on racks, in layers six or eight 
inches deep. They may also be saved in heaps, 
out of doors, by piling in a dry place, just before 
hard ^frosts set in, covering carefully with hay, 
and then with earth, just so they will .freeze 
slightly. Thus they should not be touched until 
the frost draws out of them naturally, when they 
must be immediately sold. 

ONION, INSECTS INFESTING. Within 
the last ten years the onion crop of the United 
States has been seriously infested with insects, 
especially with the maggot, the larva of a 



Fig. 1. 




ONION THBIP. 



European fly, and also a native species, which 
seem to have multiplied rapidly from some 
unknown cause. A minute Thrip, Litnofhrips 
tritica has also made its appearance. The cut, 
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Fig. 1, shows the insect in its several stages, 
magnified, the hair lines showing the natural 
size. The figures a, b, show larva ; a, male ; b, 
female, and the figure at the right shows the 
iintenna very highly magnified, as will be readily 
understood, when we recollect that the adult is 
less than an eighth of an inch in diameter; c, per- 
fect insect. Of the onion fly, there are two species, 
the Native Onion Fly and' maggot, (Ortalis Jkxa) 
shown at Fig. 3, enlarged, the hair line natural 

Fig. 3. 




NATIVE ONION PLT. 

size. Fig. 8 shows the European Onion Worm, 
(Anthomyia ceparum), imported into the United 
States over forty years ago; a, natural size; *, 
maggot, and c, the fly magnified, the hair lines 
giving the natural size. The report on tlie 
Rocky Mountain Locust, and other injurious 
insects, for 1877, describes botli species. The fol- 
lowing is partly talien from the reports of Dr. 
Fitch, New York. Speaking of the imported fly, 
we find that in June, as soon as the young seed- 
ling-onions are only an inch or two in height, 
these insects commence their depredations and 
continue them through the whole season, getting 
their growth and coming out in their perfect 
state one after another, whereby some of the 
flies are liable to be always present in the garden, 
in readiness to deposit their eggs ; and maggots of 
widely different sizes are commonly met with in 
the same onion. The eggs or fly-blows are 

Fig. 3. 
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loosely placed upon the onion slightly above the 
surface of the ground, some being dropped 
along the thin edge of the sheath or white 
membraneous collar, which is formed by the 
base of the lower leaf clasping around the stalk, 
and others are crowded into the crevices between 
the bases of the leaves, slightly above where 
they issue from this sheath. From two to 
six or more eggs are usually placed on partic- 
ular plants here and there through the bed. 



OPERCULUM 

They are perceptible to the eye, being white and 
smooth, four-hundredths of an inch (0.04) long 
and a fourth as thick and of an oval form' 
M hen the minute maggot hatches from the ess. 
It works its way downward inside of the sheatii' 
Its track being marked by a lender discolored 
streak, till it reaches the root, on which it feeds 
till It is wholly consumed, only the thin outer 
skin remaining. After eating the bulb of one 
plant they attack the next, until sometimes a 
third or a half of the bed is destroyed. The 
maggot attains its growth, in summer, in about 
a fortnight, and changes to a pupa either in the 
cavity m the onion, or in the wet, slimy earth 
which is in contact with the onion. It here 
ceases to move, it becomes contracted and 
shorter in length, its skin hardens and changes 
to a tarnished yellow and finally to a chestnut 
color with a stain of black at each end This is 
the pupa-case, and the true pupa is inside. In 
this condition-it lies about two weeks before the 
fly escapes. As a preventive measure woiih 
trial the seed should be sown two inches deeper 
than usual, so that the fly can not so readily get 
to it to lay its eggs. Sow also on ground on 
which straw has been previously burned Rota- 
tion of crops is alf-o a most important prevent- 
ive measure. When the roots are infested pour 
boiling water along the drills near the roots, or 
even on the plants, going over the bed four times 
during one season. The diseased onions should 
be pulled up and burned. Fitch recommends 
cultivating the onions in hills, scattered amoi g 
the other vegetables in the garden. With only 
three or four seedlings in a hill it is evident that 
the young worms could nowhere find a sutli- 
cient amount of food to nourish them to maturity. 
Having consumed all the young plants in oiie 
hill, they will be unable to work their wuy 
through the ground to come at another hill 
except it be by the merest chance, and will thus 
perish. The Black Onion Fly was first found to 
be destructive to onions in Illinois by Dr. Henry 
Shimei-, who writes as follows regarding it . In 
the latter part of June I first obsei-ved the larva 
or maggot among the onions here; the top dead, 
tuber rotten, and the maggots in tlie decayed sub- 
stance. From them I bred the fiy. They passed 
about two weeks in the pupa state. At that time 
I first observed the files in the garden, and now 
few are to be found. Their favorite roosting 
place is in a row of asparagus running along the 
onion-ground, where they are easily captured and 
destroyed, from daylight to sunrise, while it is 
cool and wet. During the day they are scattered 
over the ground and on the leaves and stalks of 
the onions, and not easily captured. Their 
wings point obliquely backward, outward, and 
upward, with an irregular jerking, fan-like 
movement; flight not very rapid or prolonged. 
All that 1 observed originated in one part of the 
bed, where they were doubtless deposited by one 
parent fly. Two broods appear in a season, 

OOLITE. ■ Roe stone. A limestone of the 
secondary epoch, the parts of which are rounded 
so as to resemble a fish roe. Oolitic is a deriva- 
tive. 

OPAL. An iridescent, silicious'miueral, of a 
rich brown color, tough consistency, and smooth, 
uniform texture; its peculiar narcotic smell 
should be strong and fresh; its taste bitter, warm 
and somewhat acrid. 

OPERCULUM. A lid or covering. The 



ORANGE 



688 



ORCHABDIM 



coverings of the theca of mosses. In zoology 
this term is applied to the apparatus supported 
by four bones, which protects the gills of fishes; 
also to the horny or calcareous plate which 
closes the aperture of univalve shells; and to the 
four calcareous pieces which defend the entrance 
to the tube of Balanites, or bell-barnacles. 

OPHIDIANS, OPHIDIA. The order of 
reptiles resembling snalces. 

OPHTHALMIA. (See Eyes, Inflammation 
of.) 

OPIUM. (See Poppy.) 

OPOBALS > M. Balm of Gilead. A fragrant 
gum resin, from a species of Amyris. 

OPODELDOC. A liniment of soap and cam- 
phor. 

OPOPONAX. A gum resin of a bad odor 
from the Pastinnea opoponax. 

OPOSSUM. The genus Didelphys of marsu- 
pials, peculiar to the American continent. 

OPTIC NERVES. The second pair from the 
brain. They enter the back of the eyes and form 
the retina. 

OPTICS. The science which investigates the 
property of light, and aU that relates to vision. 

ORACH. Atriplexhortenm. A hardy annual 
plant, the leaves of which have a slightly acid 
taste, which in some portions of Europe are, 
with the footstalks, boiled as we do spinach. It 
should be sown early in spring, in deep, rich, 
moist soil, in drills two feet apart, and kept free 
from weeds until the leaves are of size for boil- 
ing. It is but little cultivated in the United 
States. 

OR-ANtrE. Citrus aurantium. The orange, 
originally a native of the warmer portions of 
Asia, is now generally disseminated and grown 
in all countries where the winter frosts are not 
severe enough to kill the trees. In the United 
States, South Carolina and Georgia, the Gulf 
States and Southern California comprise the 
northern limits of cultivation. It is especially 
cultivated with a view to profit, in Portugal, 
Spain, Prance, Italy, Greece, Turkey, Sjrria, 
Egypt, northern and southern Africa, India, 
China, Japan, and on many of the islands adja- 
cent to these countries ; also in the Azores, the 
West Indies, Brazil, and the warmest portions of 
the United States. The first distinct notice of 
the orange on record is that made by Avi- 
cenna, an Arabian physician, who flourished 
in the tenth century. It is stated by Gelesio, a 
modern Italian author, that the Arabs introduced 
this fruit into Europe by two routes — the' sweet 
oranges through Persia to Syria, and thence to 
the shores of Italy and the south of Prance, and 
the bitter ones by Arabia, Egypt, and the north 
of Africa to Portugal and Spain. It was the 
opinion of this writer, who described ' forty of 
the principal kinds, cultivated in Italy, that they 
were all derived from the same species — an 
opinion which appears to be corroborated by the 
circumstance that the whole citrus farqily is 
prone to change, from a difference of soil and 
climate, as well as from a tendency to sport, 
when cultivated from seeds, after the manner of 
most of our orchard fruits. In many parts of 
the West Indies and South America, for instance, 
the whole orange tribe is found growing wild, 
springing up spontaneously from the seeds of the 
trees originally planted by the Spaniards, vary- 
ing in size and every gradation from the lime to 
the shaddock. In Florida, it has long been cul- 



tivated. Bartram mentions , a famous orange 
grove in Florida, which was found in 1781, when 
the surveyor ran the lines near New Smyrna, 
north for forty miles along a ridge; and further 
stated that extensive groves ,were found as far 
north as latitude 38°. Dr. Baldwin, in 1817, men- 
tions trees thirty feet high, and says : You may eat 
oranges from morning till night, at every plan- 
tation along the shores, while the wild trees, 
bending with* their golden fruit over the water, 
present an enchanting appearance. These were 
the remains of the trees, or the wildings, from 
those planted by the early Spanish settlers. The 
cultivation of the orange is steadily extending in 
Florida and California. In other Southern 
States its cultivation is not' extending, although 
there is no doubt that it might be profitably 
extended along the coast line of southern Texas. 
In the planting of orange groves, in Florida, water 
protection is sought to the northwest. If this 
can not he had, ridges are selected, since these 
are less liable to spring frosts than lower situa- 
tions. The North is now cheaply and amply 
supplied with oranges from Florida, and in 
California the cultivation of this noble fruit is 
steadily increasing Besides blight, and fungus,' 
there are a number of insects attacking the 
orange. The blight is often very destructive. 
There are no certain remedies for this disease. 
The trees die back somewhat, as ii the case with 
pears., It has been recommended to cut below 
all diseased parts and re-bud. Drainage and 
careful cultivation would seem to be the most 
rational course to pursue. One of the most 
noxious of the insects attacking the orange is the 
Orange-tree Mussel Shell Louse, (Aspidiatns 
The illustrations show the insect in itJ" 




various stages of transformation up to the perfect 
fly. The natural remedies are, as' in the case of 
the Apple-tree Bark Louse, scraping fhem off, 
and at the time in summer when the young are 
active, washing the branches with strong soap 
suds. 

ORANGE, WILD, Prunus Carolmiana. A 
kind of cherry evergreen, and growing to the 
size of a small tree; the fruit is not edible, but 
the tree is much esteemed on the Southem sea- 
board as an ornfimental plant. It is a native of 
Florida. 

ORBIT. In birds, the skin which surrounds 
the eye ; the bony cavity in which the eye is set. 

OliCHARDINGt. One of the first necessities in 
settling a new country, is to prepare for and set 
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out an orchard. Few, however, either do so 
systematically, or when they do set one, care for 
it as it should be. Hence the idea of some that 
fruit will not do well in many portions of the 
country, even in localities where there are great 
commercial orchards yielding bountifully. The 
reason of the failures in making the farm orchard 
productive is, first, accurate knowledge as to 
varieties adapted to. the soil and climate. This 
can only be learned by experience, close observa- 
tion, or inquiry from some responsible and 
practical man. Fortunately there are such in 
almost every neighborhood. Another source of 
failure is the planting of too many varieties. 
Once the farmer finds the varieties ad- 
ap1;ed to his location, let him select the 
best of these, and then if he wishes to 
experiment with special varieties, do it 
with individual trees, or else by graft- 
ing a limb with the variety desired. 
Very often a variety that is a shy 
bearer will bear abundantly for years 
if grafted on another variety. The ex- 
periment will cost but little time and 
labor. The laying out of the orchard 
is also, irnportant. In commercial 
orchards particular varieties should be 
placed in blocks, and also those var- 
ieties which ripen in succession in the 
order of ripening. The commercial 
orchardist, however, understands this, 
and also the profit in planting but few 
varieties. With the farm orchard the 
same general rule should be adopted, 
but as this is simply to supply the fam- 
ily's daily use, the earlier varieties of 
fruit should be placed next the house, 
' and the general supply for winter use 
farther away. Suppose the fruit 
garden (that is the proper name) to 
comprise two acres, and this is not 
too much, then the first rows may be 
strawberries, planted three feet a.part 
as to the rows; then currants aind gooseber- 
ries, four feet between rows; next raspberries, 
five feet between rows; next blackberries, six 
feet between rows; grapes, eight feet between 
rows; quinces, eight feet; peaches, twelve feet 
between rows; cherries, sixteen feet between 
rows; plums, nectarines, and apricots, the same 
distance, if you choose to try them. Next come 
pears, ten feet should be allowed for dwarfs, 
and twenty feet for standards; apples, twelye 
feet for dwarfs, and thirty feet for standards. 
A single row of strawberries, of raspberries, and 
of blackberries, of currants, and of gooseberries 
across a two acre plot will be ample for any 
family for using fresh, and for canning. A 
single row of peaches, one row of cherries, and 
one- third of a row each of plums, nectarines, and 
apricots, will be sufficient. We do not advise 
- "tl^eir plAiting at all, since the labor of destroy- 
ing the curculio will, probably, amount to more 
than the worth of the fruit; nevertheless this 
must be left to the discretion of the planter. 
One row of dwarf pears, and one row of stand- 
ards, will be enough. In prolific years you may 
have some pears to sell. If blight do not attack 
the trees, they will well pay the investment, in the 
satisfaction of having the fniit. The rest of the 
orchard may be planted to apples, perhaps one 
row of dwarfs,^ the balance standards, or the row 
of dwarf applet may be placed next the dwarf 



pears. We had forgotten the grapes. Allow 
two rows for these, one full row for Concords, 
and another row for such varieties as you may 
wish to experiment with. When plants are 
wanted by the acre, to find the required number 
multiply the distance at which they are to be 
set by itself, or the distance one way by the 
distance the other, and divide into 43,560, the 
number of feet in an- acre. For instance three 
multiplied by four gives twelve. This divided 
into 43,500 gives 3,625. The number of plants 
contained in an acre. So, we may find the 
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number of plants required for any distance not 
given in the table. The following table will 
show the number of trees in an acre at various 
distances : 



Distances 
apart. 


No. of 
Plants. 


Distances apart. 


No. of 
Plants. 


1 by 1 


43,560 


7 by 7 


888 


l'/2 


' m 


19.360 


8 " 8 


680 


2 


' 1 


21,780 


9 " 9 


537 


2 


' 2 


■0,890 


10 " 10 


435 


S'/2 


' 2^4 


6,9'9 


11 " 11 


860 


3 


' 1 


14,530 


12 " 12 


30-2 


3 


' 2 


V,-.!60 


13 " 13 


257 


3 


' 3 


4,840 


14 " 14 


222 


sa 


' 3i4 


3,555 


15 " 15 


193 


4 


' 1 


10,890 


IS " 16 


170 


4 


' 2 


5,445 


17 " 17 


150 


4 


' 3 


3,630 


18 " 18 


134 


4 


' 4 


2,7-22 


19 " 19 


120 


4J4 


' i% 


2,151 


20 " 20 


108 


5 


' 1 


8,712 


24 " 24 


75 


5 


' 2 


4,356 


25 " 25 


69 


5 


' 3 


2,904 


27 " 87 


59 


5 


' 4 


2,178 


30 " 30 


48 


5 


' 5 


1,742 


40 " 40 


27 


5^ 


' 5V4 


1,417 


60 " 60 


17 


6 


' 6 


1,210 


60 " 60 


12 


m " 6K. 


1,031 


66 " 66 


10 



Strawberries may be set as close as twelve inches 
in the row ; two feet, however, is better, if they 
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are to be allowed to make runners. Raspberries 
may be planted three to three and one-half feet, 
and blackberries three and one-half to four feet in 
the row. Currants and gooseberries, should have 
three and one-half to four feet of space in the row. 
Grapes may be planted as close as six feet in the 
row. The other fruits may be planted in the 
rows at half the distance the rows are apart, the 
supernumerary trees to bfl removed before they 
,begin to crowd each Other. In this plan, for a 




Kg. 1. 



Kg. 2. 



home orchard the small fruits, including grapes, 
will occupy one-ninth of the plot. If you allow a 
single row to be filled with plums, nectarines and 
apricots, thus, these with the peaches, chemes 
and pears, (dwarfs and standards,) will occupy 
nearly one-quarter of the field, or accurately, five- 
eighteenths, leaving you abputone and a quarter 
acres for apples. The orchard rows at the same 
time being long enough to afford every facility 
for horse cultivation. For small families, and 
for village gardens this must be modified, yet the 
same general plan may be adopted. It should 
hardly be necessary to say that the home 
orchard must receive good cultivation, that is, it 
must be kept free of weeds. The cultivation 
however, should not be deep, simply deep 
enough to keep the surface friable, but without 
disturbing the roots. If weeds appear after the 
first of July they must be pulled by hand, or 
taken up with the hoe among the vines and 
bushes. Among the trees they may be mown if 
necessary, since late cultivation is injurious to 
fruit trees, vines and bushes. If an orcjiard is to 
be laid out for a given variety of fruit, the sys- 
tem of squares wi;i be found most practicable. 
The qumounx form has been widely recom- 
mended. Practically it has little advantage 
except in situations where it becomes necessary 
to take advantage of every inch of ground. 
Hence, the true quincunx, where each plant is 
exactly equidistant from its npxt neighbor is 
scarcely ever practiced. To lay out an orchard 



in true quincunx form each tree, must be sur- 
rounded by six other tfees at equal distances. 
This will give the greatest possible number 6f 
trees upon the ground. Lay out the ground by 
furrows according to the width of the rows 
aipart, and then run furrows one way, half way 
between the lines. Thus you will get the correct 
space for the trees. Now set stakes at every 
space along the two outside lines and a row of 
pegs -to indicate the first diagonal furrow, plow 
this and so continue with each additional one 
until- the whole orchard plot is marked. To lay 
out an orchard square, all that is, necessary is to 
furrow it out both ways, according to the dis- 
tance of the trees apart, where the fur- 
rows cross will be the points at which the 
trees are to be set. Now plow two fur- 
rows apart both ways, and if the orchard 
has been deeply plowed over the whole 
ground previously, a very little sighting 
each' way will enable you to get the true 
position of each tree. It should be unne- 
cessary to say that this plowing and mark- 
ing out should be done in the fall previous 
to planting, and if the field has been in 
some crop requiring very deep cultivation 
and manuring for a year or two previous, 
it will be found to be so much the better. 
In the case of the home orchard, when a 
variety of fruit is to be raised, of course 
the rows wilLrun but one way, and the 
subsequent cultivation must be onlj'- one 
way. The remarks on laying out an orch- 
ard apply solely to those intended for only 
one kind of fruit, and particularly to the 
stone and pip fruits When the groundi 
is level or nearly so it is not difScult to get 
the trees exactly in line. If the ground is 
uneven or hilly, it will be found very dif- 
difficult in practice. That they be in 
exact line, however, matters but Uttle, 
since (it is quite evident they will not keep 
in line, from inequalities in growth, but if 
trained to pretty low hedds — absolutely necessary 
in the West — the tops will soon cover any imper- 
fections. In the home, fruit garden, however. 




Fig' 3- Fig. 4. 

the trees, bushes and vines should stand inexact 
lines one way, and be kept so by staking. , luthe 
general orchard, the trees should be staked until 
they get firm root, and thereafter if a tree inclines 
to get too much out of line, it may be brought 
back by judicious staking. The best site for an 
orchard is undoubtedly one f acin^orth or north 
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east, rather than south or southwest. The best 
fioil is a deep, rich, gravelly clay loam, or lime- 
fitone soil. If the subsoil is porous, no drainage 
will be needed. If the water ever stands for 
forty-ei'^ht hours at a time in holes dug eighteen 
inches deep, or if there is a hard pan within three 
feet it should be drained. The roots of the apple 
and pear like to run deep. The pear esipecially 
need not be expected to do well unless the sub- 
soil is dry and porous enough to admit of the 
percolation of water. Such a soil will stand 
both drought and wet. In all the prairie country 
it has been found advisable to set orchards pretty 
near the surface of the soil, and plow to the 
trees year by year, and both ways unlil a consid- 
erable ridge is raised, or rather until a pretty 
deep dead furrow is formed between each row, 
leaving the trees at last on elevated squares. Many 
persons have been deterred from t his course from 
the supposition that the trees would suffer from 
drought. Gardeners, however, well know that a 
flat well raised, deeply plowed ridge will stand 
drought far better than land under level culture. 
.Some of our best gardeners on prairie soil now lay 
up their land to correspond to the width of the 
rows to be planted, five feet for tomatoes, six 
feet for cucumbers, and so on up to twelve feet 
for melons and squashes. For directions respect- 
ing the various orchard fruits, the reader is 
referred to the articles as they occur relating 
thereto. The following in relation to orchard 
trees when received from the nursery, or when 
propagated on the farm will be useful, and to 
assist tiiis we give illustrations of various 
forms of pruning for training in the nursery. 
Fig. 1 shows a standard tree with stem of 
trunk three or four feet clear of branches. 
Fig. 3, Low branched standard, with stems eigh- 
teen inches to two feet. Apples on Doucin stock, 
have usually this form. Fig. 3, Dwarf bush, with 
.stems a foot or more high. Tiie dwarf apple on 
Paradi.se stock has usually this form. Fig. 4 
shows the usual appearance of a well developed 
nursery tree, well trained and grown. For 
fruit trees the soil should be dry, either naturally 
or made so by thorough drainage, as they will 
not live or thrive on a soil constantly Saturated 
"with stagnant moisture. It should also be well 
prepared by twice plowing, at least, beforehand, 
using the subsoil plow after thecommon one, at 
the second plowjng. On new, fresh lands, 
manuring will be ' unnecessary ; but on lands 
■exhausted by cropping, fertilizers must be 
applied, either by turning in heavy crops of 
clover, or well decomposed manure or compost, 
To ensure a good growth of fruit trees, land 
shbuld be in as good condition as for a crop of 
-wheat, corn, or potatoes. In regard to the 
preparation of the trees. As a general thing, 
trees are placed in the ground precisely as they 
are sent from the nursery. In removing a tree, 
no matter how carefully it may be done, a por- 
tion of the roots are broken and destroyed, and 
■consequently the balance that existed in the 
structure of the tree is deranged. This must be 
restored by a proper pruning, adapted to the 
size, form and condition of a tree, as follows: 
Standard orchard trees. These, as sent from 
the nursery, vary from five to seven feet in 
height, with naked stems or trunks, and a num- 
ber of branches at the top forming a head. 
These branches should be all cut back to within 
three or four buds of their base. This lessens 



the demand upon the roots, and enables the 
remaining buds to push with vigor. In case of 
older trees of extra size, the pruning must be in 
proportion; as a general thing, it will be safe to 
shorten all the previous years' shoots to three or 
four buds at their base, and where the branches 
are very numerous some may be cut out entirely. 
Pyramidal trees,, if of two or three years' 
growth, with a number of side branches, will 
require to be pruned with a two-fold object in 
view, viz : Thegrowlhof the tree, and the desired 
form. The branches must be cut into the form 
of a pyramid by shortening the lower ones, say 
one-half, those above them shorter, and the 
upper ones around tlie leading shoot to witliin 
two or three buds of their base. The leader 
itsel]^ must be shortened back one-half or more. 
When trees have been dried or injured much by 
exposure, the pruning must be closer than if in 
good Order. Low-headed standard trees and 
dwarf bushes must be pruned as recommended 
for standards, aiming at producing a round, 
well-proportioned head, with the main branches 
regularly distributed and far enough apart to 
admit air freely to all parts. Yearling trees , 
intended for pyramids may have a few side 
branches, the smallest of which should be cut 
clean away, reserving only the strongest and the 
best placed. In other respects they will be 
pruned as directed for trees of two years' 
growth. Those having no side branches should 
be cut back so far as to insure the production of 
a tier of branches within twelve inches of the 
ground. A strong yearling, four to six feet, 
may be cut back about half, and the weaker 
ones more than that. It is better to cut too low 
than not low enough, for if the first tier of 
branches be not low enough, the pyramidal form 
can ' not afterward be perfected. Planting. 
Dig holes in the first place, large enough to admit 
the roots of the tree to spread out in their natural 
position; then, having the tree pruned as above 
directed, let one person hold it in an upright 
position, and the other shovel in the earth, care- 
fully putting th^ finest ' and the best from the 
surface in among the roots, filling every inter- 
stice, and bring every root in contact with the 
soil. When the earth is nearly filled in, a pail 
of water may be thrown on to settle and wash 
in the earth around the roots; then fill in the 
remainder, and tread gently with the foot. The 
use of water is seldom necessary, except in dry 
weather, early in fall or late in spring. Guard 
against planting too deep; the trees, after the 
ground settles, should stand in this respect as they 
did in the nursery. Trees on dwarf stocks should 
stand so that all the stock be under the ground, 
and no more. In very dry, gravelly ground, the 
holes should be dug twice the usual size and 
depth, and filled in with good loamy soil. If 
trees are tall and much exposed to winds, a stake 
should be planted with the tree, to which it 
should be tied in such a manner as to avoid 
chafing. A piece of matting or cloth may be put 
between the tree and the stake. When the tree 
is planted, throw around it as far as the roots 
extend, and a foot Beyond, five or six inches 
deep of rough manure or litter. This is par- 
ticularly necessary in dry ground, and is highly 
advantageous everywhere, both in spring and 
fall planting. It prevents the ground from baking 
or cracking, and maintains an equal temperature 
about the roots. The grass should not be 
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allowed to grow around young trees after being 
planted, as it stunts their growtli and utterly 
ruins them. The ground should be kept clean 
and loose around them, until, at least, they are 
of bearing size. The best treatment for trees 
that have been frozen in the packages, or 
received during frosty weather, is to place the 
packages, unopened,in a cellar or some such place, 
cool, but free from frost, until perfectly thawed, 
■yvhen they can be unpacked, and either planted 
or placed in a trench, until convenient to plant. 
Treated, thus, they will not be injured by the 
freezing. Trees procured in the fall for spring 
planting, should be laid in trenches in a slanting 
positions, to avoid the winds; the situation 
should also be sheltered and the soil dry. A 
mulching on the roots and a few evergreen 
boughs over the tops will afford good protection. 
ORCHIDACEjE. Herbaceous endogens with 
remarkably irregular and beautiful flowers; they 
are propagated by seeds, and bear bulbs contain- 
ing an agreeable farina {salep) for which the 
Orchis mascula is partially noted. They are 
natives of calcareous soils. In the tropics the 
species and genera often become splendid para- 

ORCHIL, or ARCHIL. BoceUa Uncioria. A 
lichen yielding a purple dye. 

ORCINE. The coloring matter of the Violaria 
orcirui, or LicTieit dealbatus. . i 

ORUKR. A style of architecture, or column. 
, OREtJON ALDER, ^ims Oreffoaa. An alder 
, of from twenty -five to thirty feet. 

ORES. Minerals containing a large amount 
of some metal. 

ORtJAN. In anatomy, a viscus,. or structure 
of the body: 

. ORGANIC DISEASE. Disease attended with 
an alteration of the structui'e of a viscus or 
organ. 

ORGANIC REMAINS. Fossils. 

ORGANIZATIO.N. The processes by which 
an organized body is formed; also the totality of 
the parts which constitute, and »i the laws which 
regulate ah organized body. 

ORGANOGRAPHY. A description of the 
structure of plants. * 

ORIOLE. Icterm. . There are two species, 
the garden oriole, /. spurius, and the Baltimore 
oriole, /. Baltimore. The first named is of a 
bright chestnut color, the head, neck, back, wings 
and tail black, bill and legs bluish-black. Mat- 
ure birds, or after the third year, mottled oh the 
upper parts of back with black and olive; on 
belly, sides, and breast reddish-gray begins to 
appear, blended with yellow; generally the two 
middle tail feathers are black, the others cen- 
tered with black. The female and young of one 
year are olive yellow, inclining to brown, yellow 
beneath; wings and tail, dusky brown. The 
orchard oriole eats berries and small fruits to 
some extent during their season, but they are so 
largely insectivorous that they should be har- 
bored rather than destroyed. It also eats largely 
of seeds. In confinement individuals , often 
retain their summer plumage during the winter. 
They are alert and industrious in the pursuit of 
insects. The eggs are from four to si.K in num- 
ber, bluish-white, sprinkled with brown. The 
nest is curiously interwoven of grass, and is sup- 
ported by the sides only. The Haltiraore oriole, 
also called golden robin or hanging bird, is one 
of the most beautiful of our summer visitors. 



Brilliant in its color, black and orange, cheerful 
in its song, an indefatigable hunter after insects, 
flitting here and there it should be carefully pre- 
served wherever found. It is much rarer in the 
North than its relative the orchard oriole, and 
hence more highly prized. It has the name of 
hangbird froin the peculiar pendant nest which 
it forms, in the South of the long hanging moss, 
and in the North of cotton threads or any long, 
solt filament which it may find. It loves the 
habitation of man, and is generally found "near 
dwellings, and from the fact that it is seldom 
disturbed, often becomes tame and fearless of 
mafi> Another, Bullock's oriole, is found on the 
Pacific coast ranging from California to the 
Columbia river in,Oregoii; it is quite similar in 
appearance and habits to the Baltimore oiiole. 

ORLO. The plinth to the base of a column 
or pedestal. 

ORNITHICHNITES. Certain marks in the 
new red sandstone, supposed, incorrectly, to be 

ORNITHOLOGY. The department of science 
which treats of birds, their characteristics, their 
f orin> structure, habits and uses is called ornitho- 
logy ; from two Greek words signifying, a bird, 
and discourse. To the farmer, the study is of 
great importance as enabling him to distinguish 
between birds useful, those whose benefit is not 
counterbalanced by the injury they accomplish, 
and those decidedly injurious. Thus the horti- 
culturist would narrow down his list of beneficial 
birds to a far greater extent than the grain far- 
mer. The florist would find very few birds 
doing him injury, and the grass farmer or grazier 
almost none, if any. Agricultural ornithology 
may therefore very properly be considered out- . 
side of ornithology proper, since the rural popu- 
lation are especially interested^ in birds useful 
and injurious. These will be treated of. under 
their proper names — which see— at least those of 
more special importance. In this connection we 
present a list of the more common birds of the 
country ranging from the lakes to Kentucky as 
the north and south lines. Further south our 
summer birds. are, jaany of them, there, winter 
birds. The list was most carefully prepared by 
E. Michener, M.D., Pennsylvania, fortheDepart- 
ment of Agriculture at Washington, and we 
believe has never appeared in print outside the 
Government report. It is the most condensed 
and complete catalogue of these classes we have 
found. A system of classification has been 
adopted with the names of the families, genera, 
and species. Immediately after will be found 
the common or familiar names. It is convenient 
to designate the species as. Constant residents; 
some portion, at least, of which remain nearly or 
throughout the year. Summer residents; greater 
or less numbers of which spend the summer, nest 
and breed. Winter residents; mostly north- 
ern species, which spend the whole or part of 
the winter. Migratory; those birds which 
pass and repass in spring and autumn. Wan- 
dering; birds which migrate irregularly, wherever 
thfeir food may be most abundant. The reader 
will no doubt find many seeming exceptions to 
these divisions; for instance, the turkey vulture 
mostly migrates further south in winter, yet it 
has been seen in midwinter, when the mercury 
was below zero, striving with a crow for the pos- 
session of a dead mouse. Birds are also either 
Carnivorous: flesh-eaters— vultures, hawks, etc. 
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Piscivorous : fish-eaters — kingfishers, herons, etc. 
Insectivorous: insect-eaters — woodpeckers, fly- 
catchers, etc. Granivorous: grain-eaters — pigeons, 
sparrows, etc. Omnivorous: all-eaters — crows, 
blackbirds, etc. These terms are even more 
exceptional than the preceding ones. In a vari- 
able cUmate, or where the species migrates from 
warm summer to cold winter regions, or the con- 
trary, its food must often vary with the season, 
etc. Hence, both as regards residence and food, 
the terms are only the expression of a general 
fact, and have, of course, only a relative applica- 
tion. Of land birds we have : 

I. FAMILY VXTLTUKID.ffl:, (THE VULTURES). 

Genus Caihartes, turkey vulture. Resident, common in 
summer; rare in winter; carnivorous; with us its chief 
food ia carrion ; feeds on all sorts of food, and sucks the 
eggs, and devours the young of other birds. The turkey 
buzzard, rendered so repulsive by its habits, is neverthe- 
less a most useful scavenger for the speedy removal of 
every form of putrescent animal matter, so offensive to our 
olfactories, so prejudicial to our health. It well deserves 
the protection with us that both it and its cousin the black 
vulture receive in southern climates where they are almost 
domesticated. 

n. FAMILY FALCONID.ai, (THE HAWK.) 

Among hawks, genus JPalco, we have: Duck Ha.wk. 
■Winterresident, very rare; carnivorous; feeds on ducks, 
pigeons, blackbirds, etc.— Pigeon hawk. Wandering, 
very rare; carnivorous; feeds on pigeons and smaller 
biras, field mice, etc. —Sparrow hawk. Kesident, common ; 
less so in winter; carnivorous. As its name implies, it 
feeds on sparrows and other small birds, field mice, 
shrews, and small reptiles. 

Genus Astur. Goshawk. Winter resident, not com- 
mon; carnivorous; preys on partiidges, birds, field mice, 
etc. 

QemiB Accipit.er. Cooper's hawk. Winterresident; rare; 
carnivorous. Its principal food consists of birds and 
small quadrupeds: when hunOTy, will not refuse a chicken 
for its dessert.— Sharp-shinned hawk. KeSident, or nearly 
so; never abundant; carnivorous; feeds on small birds, 
mice, etc. The smaller members of this family mostly 
resort to the woods, fields, and meadows in quest of food, 
and seldom visit the poultry yard, unless pressed by hun- 
ger. The farmer can well afford them this small pittance 
for their service in destroying mice, shrews, moles, etc., in 
his fields. 

Genus Buteo. Red-tailed hawk. Resident, common; 
carnivorous. The predatory habits of this powerful 
feird hive rendered him the terror of the poultry yard. 
Partridges, larks, and other birds, rabbits, squirrels, 
mice, and even reptiles, form his less dainty fare. I 
must leave the farmer to balance the account as he best 
can.— Red-shouldered hawk. Winter resident, frequent 
in season; carnivorous; habits somewhat similar to the 
preceding .species with which it is often confounded; but 
IS mucu less trouolesome m the farmer. — Broad-winged 
hawk. Resident, and quite rare; carnivorous; feeds on 
birds, mice, reptiles ; rarely on chickens. 

Genus Archwuteo. Rough-legged hawk. Winter resi- 
dent. It is not common ; carnivorous; affects meadows 
and the marshy borders of streams, where it feeds on 
such birds, mice, and reptiles as are found in those places, 
The number of meadow mice which this species destro)'6, 
ought, one would think, to insure it the protection of every 
husbandman.- Black hawk. Winter resident, rare; car- 
Livorous; habits similar to those of the last-named spe- 
cies Audubon considers this the same as the rough- 
legged hawk in more mature plumage 

Genus CHreus. Marsh hawk. Wandering, mostly seen 
in winter; carnivorous; affects meadows and marshy 
grounds, hence it* name; feeds on small bif-ds, but more 
especially on mice and other small quadrupeds, and when 
in season, on frogs, snakes, etc. 

Genus AquUa. Golden eagle. Wandering, but very 
eeldom seen; carnivorous. With courage equal to his 
strength, he fearlessly pounces on a swan or a goose, a kid 
or a lamb, and, when instigated by extreme hunger, 
has been known to seize on little children and bear them 
off to his mountain aerie. Young fawns, raccoous, hares, 
wild turkeys, and other large birds constitute a portion of 
his bill of fare. 

Genus Halicetus. White-headed eagle. Wandering, 
not common : piscivorous The principal food of the hald 
eagle is fish, and this is mostly plundered from the fish- 
hawk; sometimes pi-eys on ducks and other wntel- birds; 
when these fail, he will eveu feed on carrion, and, like his 
older brother, attack lambs, fawns, pigs, etc. Instances 



are related of his seizing small children and carryine 
them away to his nest. 

Genus Pandion. Pishhawk. WanSering, frequent 
alongthe larger streams; piscivorous; afl'ects our rivers 
and bays, and passes from one to another as the occur- 
rence of ice, etc , may require. Feeds almost wholly on 
fish, which it catches with wonderful dexterity; too 
often, as has been noticed, to be robbed of its prize by the 
white-headed eagle, 

III. FAMILY STBIGIDiB, (THE OWLS). 

Genus Slrix, Owls. Barn owl. Winter resident, rare • 
carnivorous. "I am satisfied that our bird feeds entirely 
on the smaller species of quadrupeds " (And.) This, of 
course, refers to mice and other nocturnal animals. 

Gunus Bubo. Great horned owl Resident, frequent: 
carnivorous. "Its food consists of halt grown turkeys, 
pheasants, and domestic poultry of every kind; also 
hares, young opossums, and squirrels.'" (Aud.) This 
IS our most noteworthy robber of the hen-roost. 

Genus Scope. Red owl Resident, common; Carni- 
vorous; preys on mice, small sparrows, etc., and very 
ofti-n catches nocturnal beetles and other ins. cts. It thus 
destroys a large number of field mice, and the large cockr 
chafer, so injurious to our fruit trees. In winter it famil- 
iarly enters our barns and outhouses, where it becomes 
an expert and industrious mouser. Mottled owl. Resi- 
dent, common; carnivorous; habits similar to the last. 
Most ornithologists consider the red and gray screech-owls 
identical. This may be so. Bonaparte, Audubon, and 
others say the -red is the young and the mottled the 
mature bird; others just reverse it. Audubon says the 
feathers change their colors as the pairing season advan- 
ces, and in the first spring the bird is in its perfect dress ; 
consequently the young or red bird could not be expected to 
breed, yet I have found red parents with a red brood, and 
also mottled parent-! with amottledbrood. Althoughpre- 
senting an anomaly perhaps unknown in any other spe- 
cies of bird, I have therefore reseparated them for the 
present. 

Genus Otus. Long-eared owl. Resident, rare, or sel- 
dom seen; carnivorous. It preys chiefly on quadru- 
peds of the genus .4 7-»jcoZo, (meadow mice,) and in sum- 
mer destroys many beetles. 

Genns BrachyotuB. Short-eared owl. Resident, fre- 
quent in winter, rare in summer; carnivorous ; habits and 
food similar to those of the preceding species, which it 
somewhat resembles, except that it is more diurnal, and 
consequently feeds more on day food. When hungry, it 
will approach the farm-house in quest of garbage ejected 
from the kitchen. 

Genus Symium. Barred owl. Resident, frequent; 
most so in winter ; carnivorous A gi eat destrover of 
poultry, particularly of chickens when naif grown ; it also 
secures mice, rabbits, and small birds, and like other 
gourmands, is especially fond of a kind of frog common in 
the woods of Louisiana. 

G&nMZ Nyctaie. Little owl. Resident, not common, or 
rarely seen; carnivorous; feeds on mice, beetles, moths, 
and grasshoppers, (Nutt.,) small quadrupeds and 
birds. — Snowy owl, Nylea. Winter resident, very rare; 
carnivorous; rather diurnal or crepuscular than noctur- 
nal. Its usual food while it remains with us consists of 
hares, squirrels, rats and fishes. It also catches the pheas- 
ant and other kindred birds. 

IV. FAMILY CUCULID^, (THE CUCKOOS). 

Of the genus Coccygus, or cuckoos, we have the yelldw- 
billedcuckoo Summerresident, common; insectivorous 
They seem to prefer insect food, but suck the eggs of 
other birds, and also feed on berries, etc. It should, 
however, serve as a special plea on their behalf, that they 
not only devour but even feed their young on the hairy 
caterpillars of our orchards, which are rejected by most 
other insectivorous birds. — Black-billed cuckoo. Summer 
resident, frequent; insectivorous. This and the preced- 
ing species very closely resemble each other, both in 
appearance and habits. 

V. FAMILY PICID.«, (THE WOODPECKER). 

Genns Picus. Hairy woodpecker. Resident, common; 
insectivorous; feeds on the larvjE of insects and on the 
insect- themselves; although in autumn it seeks berries, 
etc. Downy woodpecker. Resident, common ; insectivo- 
rous; habitsiandfoodsimilnr. Red-cockaded woodpecker. 
Accidental; very rare;, insectivorous; habits similar. 
These are highly useful birds in destroying worms and 
insects which lodge under dead bark and in rotten wood. 
Some of these birds have a singul ir habit, the purpose of 
which is not well understood, of pnnct iring the smooth, 
thin bark of orchard trees in regular circles, so near to 
each other that eight or ten of them may be covered by a 
dollar. This has obtained for them the common name of 
sap-sucker-. They even puncture resinous trees in the 
same manner. 
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Genne Sphyropicus. Yellow-bellied woodpecker. Keei- 
dent, rarely Been during summer; insectivoious; secluded 
in the foreat. Its food conBl.-ta of wood- worms and beetles, 
to which it adds email grapes and berries. 

Genus liylotomus. Tifeated woodpecker. Resident, 
but now almost extinct; insectrvorourf. This phy bird 
feedfli like its congeners, on the beetles, and their larvae, 
which always abound among dead and decaying timber. 
if the-^e fail, he resorts to acorns, nuts, and berries. 

Genus Cenfvrus. Red-bellied woodpecker. Resident, 
frequent; rare in summer; insectivorous; feeds on various 
kinoH of insects and larvae, and on berries, etc., in the 
manner of its yellow-bellied cousin. 

G&iiyx^ Metanerpes. Ked7headed woodpecker. Resident, 
Yery common; insectivorous. This elegant and familiar 
species is extremely expert in finding and catching the 
in-ects which conceal themselves beneath the bark of 
trees. He also eats juicy fruits and berries, as well as the 
ripening com. The farmer often thinks that he takes 
more in cherries and garden fruits than his services are 
worth. ' "^1 

Genus Colapies. Golden-winged woodpecker. Resi- 
dent, common; rare in winter; iiisectivorous; feeds on 
insects, wood-lice, antf*, etc., with cherries, various berries, 
and even com. The farmer, forgetting his pust services, 
and only remembering his present faults, closes his career 
with the gun, and unthinkingly does to himself and the 
public an eBsehtial injury. ' (Nutt.) 

VT. FAMILY TROCHILIDiE, (THE HUMMING BIRDS). 

Genus TrocMlus, is represented by the Ruby-throated 
humming bird. Summer resident, common; insecti- 
vorous. Thi« beautiful little bird has so long been con- 
sidered Tnellivorous (honey-eater) ,that the reader will 
hardly admit its claim to be in-ectivorous ; but it is 
essentially an insect hunter, and not a honey-sucker. Its 
long,'deliCite bill enters the cup of the flower, and, the 
protruded, double-tabed tongue, delicately sensible, and 
imbedded with a glutinous saliva^ touches each insect in 
fiuccession, and draws it from its lui'king pl*ice to be 
instantly swallowed. Their food consists prmcipally of 
insects, generally of the coleopterous order, with some 
equally diminutive flies. 

VII. FAMILY CYPSELID^, (THE SWIFTS). 

Genus Ch(Ztura. We have Chimney swift. Summer 
resident, abundant; insectivorous . if the reader will 
reflect on the myiiads of insects which fill ^ihe'air on the 
ap[>roach of eventide, and watch ttieae bird", a-* they wing 
their- rapid flight in ceaseless circles, gathering their even- 
ing rep :Bt, he will nut grudgingly endure the Tittle annoy- 
ance' which they may occasion in his chimney. The 
chimney swallows incline to he gregarious, especially in 
theT rnosting places. Audubon tellt^ of a hollow tree in 
which he e-tiniated that over nine thousand had collected, 
and were in the habit of collecting nightly to roost. 

Vni. FAMILY CAPRIMULGID^, (THE GOAT- 
SUCKERS). 

Genus anthros*omU8. Whip-poor-will. Summer resi- 
dent, common; insectivorous; habits nocturnal ; feeds on 
moths and other night-flying insects. 

{ji&nn^ Chordeil s: Night hawk. Summer resident, 
very common; insectivorous; habits m^ich like the pre- 
ceding, but more crepuscular or diurnal; often seen out 
in cloudy weather. Its food consists entirely of in ects, 
especially colenptera; it also eeizes on moths and cater- 
pillars, and is very expert at catching crickets and grass- 
, hopper-, with which it t^oraetimes gorges itself. 

IX. FAMILY ALCEDINID^, (THE KINGFISHERS). 

Genus GerijU. Efeltrd kingflpher. Resiclent, frequent 
aloDij; streams ; piscivorous; feeds on fish and a few water 
insects. 

X. FAMILY COLOPLERID^, (THE FLY-CATCHERS), 

Genus Tyrannus. Kingbird fly-catcher. Summer resi- 
dent, common; insectivorous. Beetles, grasshoppers, 
crickets, and winged insects of all descriptiunfj Ibriu his 
principal spmmer food; in autumn ben ic* constitute a 
favorite repast. Reader, see bira perched on an old 
muUen stalk, watching all around, and capturing every 
insect that comes in his sight, .nd say whether he does 
not pay for the lew bees he may destroy. 

Gea\xB MyiU' cliuti. (ireat- crested fly catbher. Summer, 
re ident, frequent; insectivorous; dwells mostly in forests 
and feeds on such insects as are found there 

Genua Sayornis. Pewee fly-catcher. Summer resident, 
common; insi^ctivorous. This familiar and industrious 
destroyer of insects needs no introduction, and is capable 
of telling its o\\ n story. 

Genua (^ontopus. Olive-si 'ed fly-catcher. Summer 
resident, not frequent; insectivorous; feeds on others of 
the genus.— Wood pewee fly-catcher. Summer resident, 



common; insectivorous. These two ei)ecie8 are very 
similar Jind among the most active and industrious fly- 
Genus' Empidonax. Tfairs fly-catcher. Summer reS- 
dent, frequent; insectivorous. —Least fly-catcher. Summer 
resident, frequent; insectivorous.— Small green-crested, 
fly-catcher. Summer resident, common; insect ivorous.— 
Yellow-bellied fly-catcher. Summer resident, frequent; 
insectivorous. All the species of this eenus. indeed all 
the family, possess Similar habits. We can hardly walk 
out on a summer day without seeing some of themperched 
on a fence stake or dead bough intently watching for their 
prey, and woe betide the insect, whether beetle^ moth, or 
fly, which may dare to show itself either on the ground or 
wing. The feftt accomplished, they return to the same 
perch to await the appearance of other prey. Surely no 
observer can be so obtuse as not to appreciate the service 
thus rendered. 

XI. FAMILY TTJRDIN^, (THE THRUSHES). 

Genus Turdug. Wood thrush. Summer resident, com- 
mon; omnivorous. BeetK'S. caterpillars, various insects; 
and, in autumn, berries, constitute its principal food. 
—Hermit thrush. Summer resident, frequent; omnivor- 
ous: feeds on various insects, and small berries. Wil- 
son's thrush. Summer resident, li-equent; omnivorbus. 
Like the preceding, its fodd is principallv coleopterous 
insects and autumnal berries. — Olive-backed thrush,- 
Summer resident, frequent; omnivorous; food and habits 
similar.— Gray-cheeked thrush. Summer resident, very 
rare; doubtful; omnivorous: unknown, except from 
analogy.— Robin. Resident, frequent; rare in winter; 
omnivorous. In early summer they feed much on the- 
ground, picking up the various worms and insects of the 

feason. In autumn they often resort to small fruits and 
urries. When winter arrives many of them East retire- 
to the tide marshes of rivers,' where seed and insect food 
are still found. When these have been long covered with 
snciwth^ robins are said to return to orchards and find 
subsistence in ihe rotten apples still hanging on the trees. 
GQuu&Sialia.' Bluebird. Residtnt, very common; rare 
in winter; insectivorous. This favorite of every house- 
hold, the lovely and confiding bluebird, seekf its food on 
the ground among grass. It seems to prefer coleopterous- 
.beetles, but also devours other insects, caterpillars, 
spidt-rs, etc., and somi tim^s ripe berries. It well repaya 
the use of the box, so often provided for its habitation. 

'Genus Reguhts. Ruby-crowned wren. Migratory, fre- 
quenr in season; insectivorous.- Golden-crested wren. 
Migratory, frequent in season; insectivorous. These 
species, very nearly identified by appearance and habits, 
are wholly insect feeders. Ever vigilant, they may b» 
seen closely scanning the bark and leaves of trees' and 
Bhrnb*>, in the orchard or gardep, in quest of small insects 
or larvae, spiders, etc. Sometimes they pursue and cap- 
ture them on the wing. Their scrutinizing habits have 
obtained fol* them the name of wrens. 

XII. FAMILY SYLVICOLID^, (THE WOOD WAR- 
BLERS). 

Genus Anthus. Titlark. Winter resident, frequent*, 
gregarious; insectivorous; mostly afEects plowed and 
bai'e fields pn the margin of waters where it seeks various- 
insects, seeds, etc. 

G^iuus Mniotilia. Black and white creeper. Migratory, 
frequent; insectivorous. It lives principally on small 
ants and their larvae, which it mostly gleans from the 
rough Hark oi orchard and forest ti'ees. 

Genus- Parula. Blue yellow-backed warbler. Migra- 
tory, frequent; insectivorous; somewhat of a creeper; very 
active and useful in destroying small insects during the 
opening bloom of spring. 

Genus Protonotaria. Prothonotary warbler. Summer 
resident, extremely rare; inpectivorous ; feeds on small 
insects, worms, caterpillars, etc. 

Geijus Geottuynis. Maryland yellow throat. Summer 
resident, frequent; insectivorous. Lives secluded in 
thickets and course tangled grass near streams wtiere it 
(feeds ou small insects. Caterpillars and epides f orm it& 
principal food.— Moui'uing warbler. Summer resident,. 
eXtf L'raely t are ; insectivorous ; hahits resemble the former. 

Genus Oporornis. Connecticut warbler. Migratory, 
very rare; insecii\orqu6. Audubon saw them chasiug a- 
species of spider which runs nimbly over the water, and 
which they caught by gliding over it.— Michener'e war- 
bler. Migratory, very rare; insectivorous; affect- mar- 
gins of woods, thickets, and old fences; keeps near the 
f round when seeking insects. — Kentucky warbler, 
[igratory, very laru north of Maryland; insectivorous. 
This species destroy great numbers of spiders. All the 
species are active insect hunters, and affect the woods and 
neighboring fields, orchards, and gardens. 

Gedup/f^eria. Yellow -breasted chat. Siimmerresident, 
frequent; insectivorous; affects thickets, near water, 
andleeds ou shelly-winged beetles, sometimes on berriea 
and seeds. 
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Qenvs BeMiitherus. Worm-eating wartler. Migratory, 
or very rare in summer; Inaectivorous. They are very 
active and indeSatigable insect Ijunters. 

btenus HelminViophaga. Blue-winged yeUow warbler. 
Summer resident^, rare, and very secluded; insectivorous. 
They feed outl'e eggs and larvae of various Insects, as well 
as mes, caterpillars\ants, and coleopt era.— Golden-winged 
warbler. Migratory, quite rare; insectivorous. This 
scarce bird is only seen in spring, when it frequi-nts the 
tops of forest trees, and collects its food among the leaves 
and iiranches.- Nashville warbler. Summer resident, 
very rare; insectivorous. Its food consists of insects and 
larvae, which it procures by searching actively and dili- 
gently among the leaves andbnds of low trees.— Tennessee 
warbler. Migratory, very rare; insectivorous; an expert 
catciier of flies. 

Genus Seiurve. Golden-crowned thrush. Summer 
resident, common In woods; insectivorous. Feeds wholly 
on insects and their larvae, particularly small coleopterous 
kinds, aud ants collected on the around.— Water thrush. 
Migratory, frequent in marshy tuickuts^ insectivorous. 
yea iB ..n such iusects and th ir larvffi as inhabit marshy 
localities.-^Largc-billed water thrush. Migratory, more 
rare than the last; insectivorous. Very closely resembles 
the preceding species in appearance aud habits. 

Ginus BenUi oica. Black-throated green warbler. Mi- 
grate y, rather rare; insectivorous. May be occasionally 
seen for an hour at a time carefully and actively searching 
for Binall caterpillars and winged iusects auiidst the white 
blossnms of tiie shady apple tree. -Black-thioated blue 
warbler. Migratory, rare; insectivorous. An expert 
catcher of flies.- Yellow-rumped warbler. Migratory, 
abundant; insectiv tous. Feeds on Iusects, etc.; is 
expert iu catuhiug flies, and is a great devourer of cater- 
pillars.— lilackbumian warbler. Migratoryj rather rare; 
msuctivorous. An exceedingly nimble msect-huuter, 
keeping toward the tops of trees. —Bay-breasted warbler. 
Mi.il atory, quite rare; iusectivoroiis. Sometimes seen 
search ug for insects along fences, etc.— iChestnut-sided 
warbler. Migratory, frequent; insectivorous. In the 
spring they are generally restless, and intently engaged in 
tue cha-e of insects amidst the blossoms and tender 
leaves.— Blue warbler. Migratory, quite rare ; insectiv- 
orous. Feeds principally oh insects and the r larvae.T- 
Blacb-poll warbler. Mij^ratory, frequent; insectivorous. 
An active fly-catcher. —Yellow waroler. Summer resi- 
dent, frequent; insectivorous. Feeds on the smtiUer 
insects, and a variety of small larvje and caterpillars. — 
>iuttail remarks : it is amusing to observe the sagacity of 
this little bird in disposing of the egg uf the vagrant cow 
troopial (genus caesicus). The egg being deposited befure 
the laying of the rightful tenant, aiud too large for eject- 
ment. It IS ingeniously mcarcerati-d in the bottom of the 
nest, and a new lining placed nbove it, so that it is never 
ha ched, to prove the dragon of the brood.— Black nnd 
'yellow wiirbli-r. '.Migratory, common; insectivorous. 
Very acrive in searching for tiieir insect and larvffi food. — 
Cape May waroler. Migratory, exiremely rare; insectiv- 
orous. Feels on insect food, but its habits are little 
known.— Yellow red-poll waroler. M gratory, rare in 
swampy thickets; insectivorous. Industrious insi'Ct- 
eater. — rairie warbler. Migratory, rare : found in open 
woods; inseciivorous. Feeds on caterpillars and flies. 

Genus .IT'/io lioctes. Hooded wurb'er. Summer resi- 
dent; very rare so far north, insectivorous. It flies 
swiltly afier its insect prey, securing the greater part of it 
on the w,ng.— Green Black-capped warbler. Summer 
resident, very rare; "insectivorous. It has nil the habits 
of a true fly-catcher, feeding on small insects, which it 
catches eutirely on the wing.-Canada warbler. Misfra- 
to y,iirsuinmcr r sident, frequent ; insectivorous. Atriilv 
insect catchi; g -pedes. Audubonsays: I found it breed- 
ing in the pine forest. 

Genus Seop'iaga. American redstart. Migratory, 
common in dense woods; insectivorous. He is no pen- 
sioner on the bounty of man. He does not wait the acci- 
dental iipproach of his insect prey, but, carrying t e war 
amimg them, he is seen flittingf rom bough to bough, or at 
times pnr-suing the flying troop of insects from the top of 
the tallest tree, in a zig-zag, hawk-like manner to the 
ground. 

Genus Pyr^nga. Scarlet tanager. Summer resident, 
frequent in woods; omnivorous. Its food consists chiefly 
of winged insects, wasps, hornets, and wild bees, as well 
as smaller kinds of beeiles. and other shelly tribes. He 
rarely visits the o chard and tastes the early and inviting, 
thoiitth forbidden cherries.- Summer redbird. Summer 
resident, rare; omnivorous. Habits very similar. Both 
species become more fructivorou^ in anturtin. 
XIII. PAJIILY HIHUNDINID^, (THE SWALLOWS). 

Genus Hirimdo. Barn swallow. Summer resident, 

verv abundant; insectivorous. Its food consists entirely 

. of inserts, some being sm.') 11 coleoptera. The swallows, 

like the swifts feel entirely on the wing, and thus 

devour vast rfnmbers of flying insects, v hich otherwise 



might annoy us.— Cliff swallows. Summer resident^ now 
become frequent; gregarious: insectivorous. Us feeding 
proclivities are, ias.a general rule, similar to the barn 
swallow. Its curious, bottle-shaped mnd tenements 
may now be seen beneath tlie eaves of buildings 
in several localities.— White-bellied swallow. Summer 
resident, frequent; insectivorous. Like all other swal-, 
lows, it feeds on the wing, unceasingly pursuing insects 
of various kinds. Once the tenant of the forest, it is fast 
changing its habits, and in some parts has taken posses- 
sion of martin-boxes in preference to hollow trees. 

Genus Cotijle. Bank swallow. Summer resident, abun- 
dant, gregarious, insectivorous. The bankswallow builds 
in holes excavated in the sandy, steep banks of creeks, 
etc.; hence is more frequent near watercourses, and, conr 
sequ^ntly, feeds on such insects as inhabit them. Its 
food which consists of small insects, principally of the ' 
hymenopterous kind, is taken on the wing.— Rough- 
winged swallow. Summer resident, frequent; insectivo- 
rous. Closely resembling the prerediUK species, and 
often associated with it in the same community, until 
recentlv the two appear to have been confotinded. 

Genris' Progne. Purple martin. Summer resident, 
abundant, gregarious and insectivoroiis. Familiarly 
domiciled in the marfin-box, our bird seems specially 
commi6si<.ned to rid the neighboring premises of nox- 
ious insects. The food of the martin is usually the larger 
winged insects, as wasps, bees, large beetles, such as the 
common Getoi,ias or goldsmiths, which are swallowed 
whole. They seldom seize the honey bee. 

XrV. FAMILY BOMBYOILLIDiB, (THE WAX-WINaS). 

Genus' Ampelis. Cedar bird, cherry bird. Eesident, 



common, raie in winter; granivoroUe; an eminent ly fruc- 
tivorous species, as its common name implies. Too well 
known to fruit growers as the cberrv bird, yet, as an 
amende honorable he feeds in spring on small ciiterpillara, 
beeiles, and small insects. For hours together he may be 
seen feeding on the all-despoiling canker worm, which 
infesls our apple and elm trees. 

XV. FAMILY LANHDiB, (THE SHRIKES). 

Genus Col'yrio. Butcher bird. Winter resident. rare_; 
insectivorous. Fond of crickets, grasshoppers, and vari- 
ous insects. In winter, when the.se become scarce, he 
grows more predacious, seizing small birds, mice, etc., 
with the vigor aud dexterity of a' hawk; to which its 
robustform and hooked bill give it some resemblance. 

Genu't. Wreo. Eed-eyed vireo. Summer resident, fre- 
quent; insectivorous. Its food consists of insects and 
their larvae, especially caterpillars. He is an animated 
and melodious songster. Wantonly to destroy these de- 
lightful aids losentimental happiness, ought !.■ be viewed 
notonly asanactofbarbariiy, butalmosi as a saerilege.— 
Warbling vu:eo. Summer resid nt, frequent; insectivo- 
rous. The principal food of this f pedes consists uf small 
black caterpillars oft' the poplars. The most familiar of 
the vi'eos. it appr -aches the orchard and garden, where 
it carefully searches for insects among thi^ leaves and 
banches of the t'ces.— White-eyed vireo. Summer resi- 
dent, not common; insectivorous. Like lis kindred, its 
food in spring consists of insects; in autumn, berries are 
added to lis bill of fare.— Blue-headed vircO. Summer 
resident, rather scarce; insectivorous. Its food consists 
ofinSects and herries.—Yellow-throated vireo. . Sumr^^er 
resident, not cmmon; in-ectlvorous. Habits similar to 
those of the preceding species. 

XVI. FAMILY LIOTEICHID.a;. 

GenusMlmus. Mockingbird. Summer resident, rare; 
omnivoro s. insects, worms, grasshoppers, and la vae 
are the I'ood on which they principally subsist; in win- 
ter, on the berries of the red cedar wax myrtle, holly, , 
elc They are eminently vocal.— Cat bird. Summer 
resident, abundant; omnivorous. This songster, which, 
rivals even the moi king bird itself, and .feeds durint; a 
large part of the season On the very inseti races which are 
iniuring the crops of the cultivator, is often greatly perse- 
cuted The vulgar name which it bears has served to 
brin" it into con empi with persons not.the best judg _s of 
the benefits it conf rij on the husbandman in ea;Iy spring, 
Nvhen with indnstriouB care it cleanses his fruit tre. s of 
thousands of larva; and Insects, which in a single day 
would destroy, while yet in the bud. far more of his fruit 
than the cat bird would eat in a whole season. But atas ] 
sellishnoBs, the usual attendant of ignorance, not only 
heaps maledictions n the harmless bird, but dooms it to 
destruction. The boys pelt it with stones and destroy its 
nestwhenever an opi.ortnnity presents; the farmer shoots 
it to save a pear, the gardener to save a raspberry; and 
some hate it not knowing why. In a woru. excepting the . 
poor crow, there is no bird more generally despwed and 
tormented I ban this charming s.mgster. 

Genus Barporhynrhus. Brown thrush. Summer resi- 
denT, common; omnivorous. This is another mimic rival 
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of the mocking Wrd. Its food consiets of worms and 
insects generaRy; also caterpillars, J)eetle8, and other 
coleopterous tribes, as well as various kinds of berries. 
He may scratch a few hills of corn or plunder a few cher- 
ries, but rest assured that his services have already paid 
for these ; and liis music, while it is sweeter, will cost less 
than that of the flute or the piano. 

Genua Thryothorusj Carolina wren. Resident, fre- 
quent; insectivorous. This has much the habit of the 
common house wren, exploring dark nooks Snd corners, 
and piles of wood, brush, etc., where it finds spiders, 
moths, and other insects in abundance. Its powers of 
song and mimicry are excelled by few birds.— Bewick's 
wren. : Ki-sident; insectivorous; nearly related to the 
foregoing, its habits are very similar, feeding on spiders, 
moths, and other insects. 

Genus OletOihorus. Long-billed marsh wren. Summer 
resident, frequent about marshes; insectivorous. Feeds 
on aquatic insects and others which frequent wet places. 
—Short-billed marsh wren. Summer resident, frequent; 
Insectivorous. Habits similartothepreceding. Secluded 
among the brushwood and rank gras$ of their favorite 
ewamps, they elude observation. 

Genus Troglodytes, House wren. Summer resident, 
common: ln!»ectivorous. Our bird keeps up frequent 
■qnabbles with, his neighbors, like other busybodies that 
are never happy but in mischief. He is still, upon the 
whole, a real friend to thefarmer and horticulturist, by the 
number of injurious insects and their destructive larvfe, 
on which he and his numerous family subsist;— Wood 
wren. This is perhaps too near the preceding species to 
• warrantaseparatenotice.— Winterwren. Winter resident, 
frequent; insectivorous. Its habits are much like those 
of th** house wren; but is distinguished by season, the 
length of the tail, and the food which season may afford. 

XVXr. FAMILY CBRTHUDiE, (THE CREEPERS). 

Geifns Certhia. American creeper. Besident, fl'eqnent, 
but eludes observation; insectivorous. Its food consists 
chiefly of ants, larvae, and small insects, and small parti- 
cles of lichens ; and if one be placed near the nose, it Is 
generally found to emit an odor iike that of ants. 

Genus SUta. White-bellied nuthatch. Besident, fre- 
quent; insectivorous. It searches and shells off the bark, 
in quest of his lurking prey of spiders, ants, insects, and 
their larvse in general.— Eed-bellied nuthatch. Winter 
resident, rare in forests; insectivorous. The scarcity of 
insect food in winter often obliges our sojourner to resort 
to the seeds of the pine for subsistence. 

XTin. FAMILY PARID.ffi), (THE TITMICE, ETC.). 

Genw PoUoptila Blue-gray fly-catcber. Resident, fre- 
quent in summer; insectivorous. A very dextrous, lively 
insect-hunter; among oiher small insects, it preys on the 
troublesome mosquitoes 

Genus Lophophanes. Tufted titmouse. . Resident, fre- 
quent; in8ecti\orous. This well known species seeks its 
fond in summer in crevices and among rotten wood; in 
winter it has recourse to seeds and small berries, in addi- 
tion to refuse from the kitchen and garbage from the 
butcher's stalls. 

<.enus Parus. Black-capped titmouse. Besident, fre- 
quent; insectivorous'. Feeds on insects, their larvae, and 
eggs of destructive moths; especially those of the Canker 
.worm, as well as every sort of small fruits, berries, and 
seeds. — Carolina titmouse. .Summer resident, rare; 
insectivorous. Has the habits of the black-cap. 

XIX. FAMILY ALATJBIDjS;, (tHE LARKS). 

Genus ErtmopMla. Shore lark. Winter resident, fre- 
quent; granivorouB. Their food consists of various kinds 
of seeds which remain on the grass and weeds, and the 
e?g8 and dormant larvse of insects when they fall in their 
way. 

XX. FAMILY FRINGILLID^ (THE SPARROWS). 

Genus Pinirola. Pine grosbeak. Winter resident 
very rare ; granivoroue. Its food consists of buds and seeds 
of almost every sort of trees, and occasionally a passing 

Genup Carpodacus. Purple, finch. "Winter resident, 
frequent; grjinivoroas. Its food is chitjfly seeds and 
berries of red cedar, etc., witli a sprinkling of insects and 
larvse. 

Genus Chrysomitris. American goldfinch. Eesident, 
common; rare in winter; grauivoroue. Its food consists 
of many kinds of smMll seeds, especially of the thistle, 
lettuce, and other composite plants. Many pernicious 
seeds ii re thus destroyed.-Pine finch. Winter resident, 
rare; granivorous. Consumes the pec^ds of the thistle and 
alliefl plants, and those nf the pine tree. 

Genua Ourvirostra. Red crosahiU. "Winder resident, 
very rare out of the pines ; granivorous. Affects pine for- 



ests, the peculiar structure of its bill having a peculiar 
adaptation lor extracting seeds from the cones.- White- 
winged C'OSfbill. Winter resident, rare away from pine 
woods; grauii^rous. Same habits with the preceding 
species. 

Genus jEgiotfvm. Lesser red-poll. Winter resident, 
very rare; granivorous. Feeds on various small seeds, 
especially of the alder, buds of^the maple, etc. 

Genus Plectrophanee. Snow bunting. Winter resi- 
dent, very rare; granivorous. Feeds on various seeds, 
grains, and small insects. Mingles with the snowbird in 
Its familiar visits to the garden and house yard to glean 
the refuse from the kitchen. It is then noted as the white 
snowbird.— Lapland longspur. Winter resident, very 
rare ; granivorous. Its food consists chiefly of seeds, ana 
also of grass, leaves, buds, and insectp. 

Genus Passerculus. Savanna sparrow. Summer resi- 
dent, common; granivorous. It subsists on various grass 
and other seeds, with such small Insects and larvse as may 
fall in its way. 

Genus Pooccetes. Bay-winged bunting. Resident, com- 
mon in summer, rare in winter; granivorous; feeds on the 
seeds of grasses and a spice of the more savory insects. 
In search of the latter it sometimes visits plowed fields. 

Genus Coturnicuhis. Yellow-winged sparrow. Sum- 
mer resident, frequent ; granivorous ■ awells among grass, 
where its food, the grass-seeds, is abundant. It aeTights 
to add a few insects to its common fare.— Henslow's spar- 
row. Summer resident, very rare; granivorous; habita 
similar to those of the preceding species. 

Genus Zonotrichia. White-crowned sparrow. Winter 
resident, not common; granivorous; subsisting on grass- 
seeds, berries, coleopterous insects, etc. — White-throated 
sparrow. Winter resident, frequent; granivorous; habits 
similar to the last. 

Genus Junco. Snowbird. Winter resident, very numer- 
ous; granivorous. Every one must be familiar with this 
little accompaniment of cold and storm, as It picks ite 
scanty fare of grass and other seeds from the lavm, the 
garden, or the yard, wherever the winds or the housewife^s 
broom have left the ground uncovered jvith snow. • 

Genus Spizella. Tree sparrow. Winter resident, fre- 
quent; granivorous. Sometimes seen during winter in 
company with the snowbird, and feeding in a similar way. 
Field sparrow. Resident, common in summer; granivor- 
ous. The food of this species consists of seeds and insects. 
They search the leaves and branches for moths, of which 
they seem to be fond.— Chipping sparrow. Summer resi- 
dent, very common; granivorous. Its habits resemble 
those of other small sparrows; but being confiding and 
self-domesticated, it feeds and breeds among the trees and 
shrubbery in our orchards, gardens, and yards, and even 
boldly crosses the threshold to pick the crumbs which 
accident or desi^ may have thi*own in its way. 

Genus Melospiza. bong sparrow. Resident, common ; 
granivorbus. This lovely- songster dwells in the orchard 
and garden, where it subsists on small seeds and insects. 
In winter it often associates with the snowbird, and 
exhibits the^same familiar habits. Its song is one of the 
earliest harbingers of spring. -7Lincoln''s sparrow. Migra- 
tory; extremely rare; graiuvdroiis; habits resemble those 
of the former species: ^eds on seeds, berries, and insects. 
—Swamp si)arrow. Migratory, frequent iii proper local- 
ities ; granivorous. Feeds principally on the seeds 
of^rasces, with a few insects. 

Genus Passerella. Fox-colored sparrow. Winter rea- 
dent, frequent; granivorous. During their winter 
sojourn they frequent brier patches and thickets to 
search among the fallen leaves for seeds and the remains 
of insects, larvse, etc. 

Genus Buspiza. Black-throated sparrow. Summer 
Resident, common; granivorous. Their fobd consists of 
seeds, eggs of insects, and in the early part of summer of 
caterpillars and small coleopterous insecis — Townsend's 
sparrow. Summer resident, unique; gi'anivorous. Its 
food inferred from analogy to be, as in other sparrows, 
seeds and insects. 

Genus Guiraca. Rose-breasted grosbeak. Summer 
resident, very rare and recluse; granivorous. The food 
of this beautil'ul bird consists of the seeds of cereal 
plants, of grasses, and those ot different kinds of berries, 
along with insects, etc.— Blue grofebeak. "Summer resi- 
dent, very rare; granivorous. They feed on grains, 
hemp-seed, qiillet, and the kernels of different sorts of 
berries. 

Genus Cyanospisa. Indigo bird. Summer resident, 
frequent; granivorous. The usual food o^" this species is 
insects, and various kinds of seeds. 

Genus Cardinalis. Qardinal grosbeaR Resident, fre- 
quent; granivornu!*. Indian corn constitutes their chiet 
and favorite food, when attainable. The seeds of apples, 
cherries, and of many other sorts of fruit, are also eaten 
by them. 

Geuue Pipilo, Towhee bunting. Summer resident, 
common; granivorous. He scratches continually among 
fallen leaves along the fences, in thickets, and brier 
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patches, in quest of the seeds, and worms, etc., which are 
concealed there. 

XXI. FAMILY ICTERID^. 

Genus Dollchonyx. Eeedhird, bobolink. Migratory, 
frequent in season; granivorous. The reed or wild rice 
■of atl our t'de water marshes is, in autumn, the esseniial 
food of this bird. To this may be added graiu and grass- 
seeds generally, with insects of various kinds, grubs, 
mayflies, and caterpillars. They tometimes collect in 
Tery numerous floclcs, and if they happen! o alight on a 
grain field, either ripe for harvest or newly so\vn, the 
larmer, to use the language of Wilson, may look upon 
them as a devouring scourge, and worse than a plague of 
iDCusts 

Genus Molothrus. Cow blackbird. Summer resident, 
jibundant; omnivorous. To the ordinary habils of the 
common blackbird it adds thitt of foliowing cattle in the 
pasture, to feed on the insects which are a'tracted by 
their ordure. Some say it is to feast on the intestinal 
worms cropped by the cattle ac certain seasons of the 
year. The cow buntings have ever been a race of found- 
lings. They are remarkable for a total want of the nat- 
ural instincts of maternity. They do not provide them- 
.selves a netJt; they never incubate their own eggs; they 
feel uo parental care for their young, which tley never 
nurse. -L ke the European cuckoos, they possess a won- 
derful degree of^instinctive cunning in employing the 
maternal instincts of other birds for the performance of 
their own parental duties, which they ignobly refuse to 
render. The offspring of the ibster-motner is generally 
sacrificed in her attempt to raise the foundling of 
Another 

Genus Stumella. Meadow lark. Resident, common ; 
omnivorous. Their food consists of caterpillars, grub- 
worms, beetle, and grass-seeds. 

Genus Ictei'Ug. Orchard oriole Summer resident, fre- 
.qnent; insectivorous. I have good reason for believing 
that the species of insects on which he feeds are almost 
.altogether such as comnplt the greatest depredations on 
the fruits of the orchard. — Baltimore oriole. Summer 
resident, frequent; insectivorous. Their food consists of 
worms, caterpillars, beetles, and bugs, particularly one 
of a brilliant glossy green, (the goldsmith). In autumn 
both species partake of seeds and small berries. 

Genus ScoUcophagus. Rusty blackbird. Migratory, 
frequent; omnivorous. They feed on grasshoppers and 
other insects, berries, etc., and in autumn, on corn. 

Genus Quucalut. Crow blackbird. Summer resident, 
very abundant: omnivorous. Every industrious farmer 
complains of the mischief committed on his corn by the 
•crow blackbird. But were \ placed in his situation, I 
should hesitate whether to consider these birds most as 
friends gr enemies, as they are particularly destructive to 
almost all the noxious worms, gi-uhs, and caterpillars 
that infest his fields; which, were they allowed to mul- 
tiply unmolested, would soon consume nine-tenths of all 
the production of his labor, and desolate the country with 
ithe miseries of famine. ^ 

XXII. FAMILY COKTrD.a!, (THE CROWS). 

Genus Corvua. Raven. Resident, now very rare or 
extint-t; omnivorous. Audubon writes: The more intel- 
ligent of our farmers are well aware that the raven 
destroys numberless insects, grubs, and worms ; that he 
kills mice, moles, and rats whenever he can find them;- 
that he will seize the weasel, the young opossum and the 
.«kunk; that, with the perseverance of a cat, he will watch 
the burrows of the.fox, and pounce on the cubs. Yes, 
good reader, the farmer knows all this well, but he also 
knows his power, and, interfere as you may, with tale of 
pit y or of truth, the bird is still a raven.— American crow. 
Resident, very abundant; omnivorous. This more famil- 
iar epitome of the raven is known to every one. Our 
■crow feeds on fruits, seeds, and vegetables of alm^ 'St every 
kind; it is equally fond of snakes, lizards, frogs, and 
other small reptiles. It looks upon various species of 
worms, grubs, and insects as dainties; and, if hard 
pushed by htmger, will devour even putrid carrion. It is 
fond of the egirs of other birds, and it plunders the fields 
of their superabundance. It is blamed for so doing, but 
seldom praised when it chases the thieving hawk from 
the poultry yard. With such a ledger it is olten dilflcult 
for the farmer to settle the accounts with his tenant to 
mutual satisfaction — Fish crow. Resident, rare; omniv- 
rous. The fishing habits of this crow lead it more about 
the water, where it finds many aquatic insects, reptiles, 
etc.; otherwise it is a mere epitome of its older brother. 

Genus Cyanura. Blue jay. Resident, common; om- 
nlvorouB. This gay and gaudy bird has very much the 
same habits. as its more sombre relatives, the crows. 
Like them his organs of desiructiveness and acquisitive- 
ness are very large, without a suiiicient balancing power. 
* He is both cruel and dishonest. He feeds iTidiscrimi- 
aately on fiesh, reptiles, insects, seeds and fruits. 



XXm. FAMILY COLUMBID^, (THE PIGEONS). 

GeTins Krtopiatei. Wild pigeon. Wandeiing; at times 
very abnndant and gregarious; grahivorou;- ; leeds on 
bi-ech mast, acorns, grains and seeds of variouK kinds. 
It sometimes attacks thi- newly sown grain of the fanner, 
and when tlie fiock is large does much injury. 

G»nUB Zenaidura. Turtle dove. Resident frequent; 
granivorous. it feeds on small acorns, various knds of 
grains and seeds; also on the fruits of the dogwood, 
holly, poke, etc. 

XXrV. FAMILY PHASIAKID2E, (THE TUBKEYS). 

Genus Meleagris. Wild turkey. The tnikev in a 
wild state feeds on nuis, acorns, graius, and berries, 
together with various insects tadpoles, lizards, etc, 'i'he 
domestic bird has the same hab ts, but feecis especially on 
grasshoppers and the eeventeen-year loiust when abun- 
dant on which they become fat. The i real destruction of 
insect pests by turkeys, added to th. ir market value, 
makes them a profitable crop for the f aimer. 

XXV. FAMILY TETHAOKID^, (THE GEOUSE). 

Genus Ciipidonia. Pinnalert grouse. Their food con 
sists of acorns, of the dwarl-oaks, fiuits aud bt;rr.ea, 
and the buds of trees, especially the apple tr ee, and some- 
times insects, such as grasshoppers, etc. Audubon says: 
I have counted more than fifty Oii a siu::le >ipple tree, the 
buds of which they entirely destroyed in a few hours. 

Genus Bonaea. Ruffed grouse, pheasant. Resident, 
frequent; granivorous. The habits and food are very 
similar to those of the pinnated grouse. During the 
snows of winter, when their favorite berries have been 
exhausted, or are concealed, they feed on various buds, 
etc., and may then be found in the trees of the apple 
orchard. 

Genus Ortyx. Partridge, quail. Resident, common; 
granivorous. The food of the partridge consists of grain, 
seeds, insects, and berries of various kinds. Buckwheat 
and Indian com are particular favorites. In winter it 
becomes more familiar, and sometimes enters the farm- 
yard to feed with poultry. 

XXVI. FAMILY AEDBID.B, (THE HEBONS). 

Genus Bo^aurus. American bittern. Resident, not 
common; piscivorous. The habits and food of this bird 
do not appear to differ essentially from the last. 

Genus Butori(t€8. Green heron. Summer resident, 
frequent; piscivorous. Small fish and frogs are his pr.n- 
cipal food, with small reptiles and aquatic insects. 

XXVII. FAMILY CHAKADEIID.a;, (THE PLOVEKS). 

Genus Charadrius. Golden plover. Migratory, fre- 
quent; insectivorous: feeds on insects, worms, grass- 
hoppers, small shell fish, and sometimes a few seeds and 
berries according to season. 

GennsAegialitis, Killdeer plover. Resident, or nearly 
so frequent; insectivorous; feeds on various insects, 
grasshoppers, snails, and worms. 

Geu\iBSgiia'arola. Black-bellied plover. Summer resi- 
dent, rare; -insectivorous; feeds on insects, water snails, 
worms, and in season on small berries. 

XXnil. FAMILY SCOLOPACID.*;, (THE SNIPES). 

Genus PMlohela. Woodcock. Resident, frequent; in- 
sectivorous. The food of the woodcock consists princi- 
pally of earth worms and such other insects and worms 
as occur under fallen leaves and in soft bogs, which it 
probes with its long slender bill, and which is so sensitive 
at the tip as to enable the bird to discover and drag out 
its prey. , 

Genus Gallinago Wilson's snipe. Summer resident, 
or very rare in winter; insectivorous. They continually 
bore in marshes, like the woodcock, for food, vyhich 
appears to consist of worms, leaches, and water spiders. 

Genus QanibeUa. Tell-tale tattler. Summer resident, 
notfrequent; insectivorous; affects marshy meadows aud 
margins of streams. Feeds on small fish, insects, worms, 
water snails, etc.— Tellowshanks tattler. Summer resi- 
dent, frequent; insectivorous; nearly related to the last. 
Feeds on fishes, shrimps, worms, and aquatic insects. 

Genus Bhyacophilus. Solitary sandpiper. Summer 
resident; insectivorous. Feeds on caterpillar-, water 
insects, spiders, etc., etc.; mostly found about muddy 
ponds and ditches. . 

Genus Tringoldes . Gray-spotted sandpiper, bummer 
resident, common; insectivorous. Feeds on insects and 
worms, which it often seeks by probing the marsh mud. 

Germi Actituriis. Bartram's sandpiper. Summer resi- 
dent, frequent; insectivorous. Feeds on coleoperous 
insects, iiictets, grasshoppers, and sometimes on the 
seeds of grasses. 
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ORRIS. Iris florentina. The root of this flag 
is remarkably fragrant, and used in powder as 
a dentifrice. It is readily cultivated in moist, 
light soils, and grows rapidly from offsets. 

ORTHOPNflEA. Difficulty of breathing, espe- 
cially when lying down. 

' ORTHOPTERA. The name orthoptera sig- 
nifies straight wing, as the generality of insects 
of this order are distinguished by having their 
under wings folded in straight plaits, and not 
doubled up under the wing-cases, as in the 
coleoptera or beetles. When the insect is at rest 
the under wings are folded longitudinally, or 
lengthwise, in long, narrow plaits, diverging 
from a common center at the root of the wing 
near the body, like a fan; these plaits gradually 
grow wide as they approach the circumference. 
When closed, the under wings are concealed 
under the upper wings, but when in flight they 
are expanded to the utlnost, also in the manner 
of a fan. The insects of this order are furnished 
with strong and powerful jaws for biting their 
food, which' consists principally of vegetable 
substahces, leaves, blossoms, and sometimes 
fruits, and as, their digestive organs are also well 
developed, and as they feed voraciously in larva, 
pupa, and perfect stages, the injuries they are 
able to inflict upon the farmers are sometimes 
■^almost incredible. Take, for example, the 
Western grasshoppers, which migrate in innumer- 
able numbers, and sometimes in a single day will 
destroy the produce of a whole region. As 
soon as the eggs are hatched the young insects 
of this' order begin to eat, and are inform almost 
exactly like the perfect insects, with the excep- 
tion of having noVings. They shed their skins 
several times before arriving at maturity ; as pupse 
they acquire rudimentary wings, or wing-gheaths, 
and it is only as the perfect insect that they 
acquire iperfect wings and are able to fly. There 
are, however, several species of the orthoptera 
which never acquire any wings whatever, but 
during their whole existence are obliged to leap, 
walk, or crawl, either wholly wingless, or with 
rudimentary wings only, which are of no use for 
purposes of flight. Cockroaches, crickets, grass- 
, hoppers, etc. , belong to this order of insects. 
, .ORTHOTROPORES. Seeds in which the 
hilum and foramen are opposite. 

ORTOL IN. A bird of passage of the family 
Fi-^ nfjiUidm. They inigrate from Africa to South- 
ern Europe, and are fattened for the tables of the 
wealthy. 

ORYZA. The genus to which rice^belongs. 

OSCILLATION. Movement similar to that 
of the pendulum. 

OSCILLATORIA. Plants of the lowest 
organization, living in wet or damp places, and 
consisting of threads, which have sometimes an 
apparent movement. 

_ OSMAZOME. The brown, fragrant extrac 
tive matter of roasted meats. 

OSMIUM. A rare metal, associated with 
platina in ores. 

OSSEOUS BRECCIA. Fragments of bones 
and mineral matters found cemented together in 
some caverns and fissures of rocks. 

OSSIFICATION. The process of the deposi- 
tion of bone. 

OSTEOLOGT. A dissertation on bones. 

OSTITIS. (See Spavin). 

OTITIS. Inflammation of the internal parts 
of the car. 



OTTO, or ATTAR OF ROSES. A perfume, 
the essential oil of roses. The fresh flowers are 
distilled with water by a gentle heat, as in the 
case of other essences. 

OUNCE. In troy weight, 480 grains, one- 
twelfth of a pound; in avoirdupois, one-sixteenth 
of a pound ; It contains only 4373^ troy grains. 

OtJRARI. A virulent poison from the Strych- 
nos toxifera, of Guiana. It produces convulsions 
and suspended animation. 

OUTCROP. In geology, the exposure of 
rocks or strata above the earth. 

OUTFALL. The lower end of a water- 
course. • 

OUTFIELD. Unenclosed lands, distant from 
the homestead. 

OUTLIER. The detached portion of rock, 
distant from the mass. 

OUZE. The muddy deposits of the sea, or 
waters. 

OVARIA. The oval bodies which contain the 
eggs, or germs, in female animals. 

OVARlUlff. In plants, a hollow case, enclos- 
ing ovules or young seeds, containing one or 
more cells, and ultimately becoming the fi-uit; it 
is always situated in the center of the flower,, 
and, together with the style and stigma, consti- 
tute the female system of the vegetable king- 
dom. When it is united to the calyx, it is called 
inferior; when separate from it, it is termed 
superior. 

OVERLAND FARM. Without buildings. , 

OVERREACH. This is an injury to the coro- 
net of a fore, foot, by striking with the hind 
shoe, in traveling. Interfering is an injiiry of 
one fetlock by a blow of an opposite shoe, 
caused by setting the foot to which the injury is 
done out of line. Overreach, when it is a 
natural disability, may be prevented by msiking 
the forward shoes heavier than the hinder ones. 

OVERSHOT WHEEL. That form in which 
the water falls from above the wheel upon the 
upper parts. 

OVIDUCT. Fallopian tube, a membranous 
tube which conveys the germs, or eggs, from the 
ovarium into the womb, or out of the body. 

OVINATION. Vaccination of sheep. It is 
sometimes practiced when the small pox of 
sheep, rariola omna, is ripe; but thorough isola- 
lion is the better course. 

OVIPAROUS. Producing eggs. Birds, ser- 
pents, insects, and fishes are usually oviparous. 

OVIPOSITOR. A pointed tube whereby 
many insects deposit their eggs in holes or 
chinks. 

OVIS. The generic name of the sheep. The 
Mouflons are supposed to be the original of our 
domestic animal, but this is questionable. 

©VIVIPAROUS. Producing living young, 
enclosed within an egg-like membrane ; the mar- 
supials, the viper, flesh fly, and several moUusks, 
are instances. 

OVULUM. In botany, the rudimentary seed 
before impregnation. 

OWL. (See Ornithology.) 

OX. The gelded males of neat cattle are 
called oxen. These, until they have attained 
their growth and full development, are called 
steers. For all purposes of human food the steers 
are preferable. For draft the mature animals- 
oxen — are preferred. The proper age at whicJ^ 
to geld the males depends upon whether they sra 
intended for their flesh or labor, if for ths 
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former, the earlier the better. It is generally 
performed at the age of four to six weeks, and 
seldom delayed later than the age of two months. 
If the animals are intended for labor, it would 
, undoubtedly be better that the operation be per- 
formed at one year old, but since tlie animal is 
to serve as food when no longer serviceable for 
labor, and since the animal gelded at one year 
old is more or less staggy, gelding is usually 
performed at the age first mentioned. By 
butchers, drovers, and feeders, any male of the 
cow kind, gelded at one year old or older, is 
termed a stag. 

OXALIS. The genus of wood sorrels. The 
0. crenata is a perennial, ornamental plant, 
native of Chili. The flowers are yellow, and in 
imibels; the stalks and leaves are sucQulent and 
acid. 

OX EYE. The genus chrysanthemum. 
Weeds growing among wheat and small grain, 
with large white and yellow composite flowers. 

OXYCHLORIDES. Compounds of chlorine 
with metallic oxides, as bleaching salt. 

OXYGEN. This important element was dis- 
covered in 1774 by Dr. Priestley. There are sev- 
eral compounds of oxygen which, when exposed 
to heat, are decomposed, and yield the gas in a 
state of purity. Of these, the best is chlorate of 
potash; but as that salt is expensive, we gener- 
ally resort to black oxide of manganese, which at 
a dull-red heat, gives out a considerable quantity 
of tolerably pure oxygen gas. Oxygen gas is 
colorless, tasteless, and inodorous, it is electro- 
negative, and therefore, when compounds con- 
taining it are electrically decomposed, it always 
appears at the positive surface. It is a little 
heavier than atmospheric air, in the proportion 
of eleven to ten; 100 cubic inches weighing 
34.18 grains. It is absorbed by water to the 
extent of less than one per cent. , and is neither 
acid nor alkaline. It has a powerful attraction for 
most of the simple substances, especially for the 
electro-positive bodies. The act of combining 
with it is called oxidation. The compounds 
thus formed are divided into acids and oxides ; 
among the latter are the alkalies, and almost all 
salifiable bases. Oxidation is often attended 
with the evolution of heat and light, as in all 
processes of combustion in atmqspheric air; 
sometimes it is slow, and unattended with such 
phenomena, as in the gradual rusting of metals. 
Oxygen is a most powerful supporter of combus- 
tion ; it constitutes one-fifth of the bulk of the 
atmosphere, and is the principle which enables 
combustible bodies to burn in it. The product 
of combustion, that is, the oxide, or acid, is 
sometimes itself gaseous, as when charcoal, by 
burning is converted into carbonic acid; or it is 
liquid, as hydrogen, by combustion, produces 
water; or it is solid, as when iron, by burning, 
produces oxide of iron. Oxygen gas is also 
essential to respiration; that is, to the evolution 
of carbonic acid from the blood ; but requires to 
be diluted with nitrogen, as in the air, other- 
wise it destroys life by producing over-activity. 
Seeds can not germinate without oxygen, and 
are, therefore not to be buried too deep in a 
compact soil. The leaves of trees, also, can not 
perform their functions without its presence, 
although they are always exhaling a large quan- 
tity of this gas. Oxygen is very extensively 
diffused in nature; in the compound state it 
forms eight-ninths of all waters, and at least 



one-half of all structures, whether mineral or 
organic, except a few oils and resins. 

OXYURES. A family of hymenopterous 
insects with an external ovipositor resembling a 
tail. They are pupivorous, and prey on other 
insects. A genus of intestinal worms, also. 

OYSTER SHELL BARK LOUSK. The 
Oyster shell bark louse, (Aspidiotusconchiformis,) 
is often destructive to young orchards if neglec- 
ted, fastening themselves in countless numbers on 
the young bark of the twigs and smaller limbs, 
and thus sapping the life of the tree by sucking its 
juices. This is an imported species, not origi- 
nally a native of America. The native bark 
louse (j1. Harmi) does comparatively little dam- 
age. The cut shows the manner in which the insect 
attaches itself to a limb at a, hatural size; 




MAPLE BARK LOUSE. 

h, and c, show Maple Louse highly magnified, the 
former a dorsal, and the latter a ventral view. 
Dr. Riley renamed this insect in 1873 Mytilaspis 
pomicortis, retaining the popular name, although 
the case under which the insect lives is usually 
more of the form of the mussel than the oyster. 
Once the insects are firmly fixed to the bark 
under their covering, remedies, except slowly 
scraping them away are of but little value. The 
proper time to attack them is in June, or at the 
time when the young hatch, and crawl forward 
to seek new quarters. Tlien any alkaline wash 
or strong soap suds readily kills them. They 
are act ive, however, but a few daj's, and should 
be closely watched. Fortunately they have 
many parasitic enemies, so that with a little 
attention at the right season they are easily kept 
down, and once an orchard is cleared, it is gener- 
ally for good, unless infested trees are planted 
in, for as is well known they are incapable of 
moving far, unless carried. Harris says the 
body of the female insect, which is covered and 
concealed by the outer case, as shown above, is 
minute, of an oval form, wrinkled at the sides, 
flattened above, and of a reddish color. By 
means of her beak, which is constantly thrust 
into the bark, she imbibes the sap, by which she 
is nourished; she undergoes no change, and 
never emerges' from her habitation. The male 
becomes a chrysalis or pupa, and about the mid- 
dle of July completes its transformations, makes 
its escape from its case, which it leaves at the 
hinder extremity, and the wings with which it is , 
provided are reversed over its head during the 
operation, and are the last to be extricated. The 
perfect male is nearly as minute as a point, but 
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a powerful magnifier shows its body to be 
divided into segments, and endued with all the 
impoi'tant parts and functions of a living ani- 
mal. To the unassisted eye, says Dalman, it 
appears only as a red atom, but it is furnished 
with a pair of long whitish wings, long antennae 
or horns, six legs with their respective joints, 
and two bristles terminating the tail. This 
minute insect perforates the middle of the case 
covering the female, and thus celebrates its nup- 
tials with its invisible partner. The latter sub- 
sequently deposits her eggs and dies. In due 
time the young are hatched and leave the case; 
under which they were fostered, by a little crev- 



ice at its hinder part. These young lice, to the 
naked eye, are very small, of a pale yellowish 
brown color, and of an oval shape, very flat, 
and appearing like minute scales. They move 
about for a while, at length becoming stationary, 
increase in size, and in due time the whitish 
shells are produced, and the included insects 
pass from the larva to the pupa state. The 
means for destroying these insects are the same 
as those recommended for the extermination of 
the previous species. 

OZCENA. A putrid discharge from a fetid 
ulcer of the nostril or nostrils. 

OZONE. (See nitrogen.) 



PACHTDERMATA, The order of quadru- 
peds with thick hides, as the horse, elephant, ox, 
pig, etc. 

PACING, AMBLING. A natural pace of the 
horse, in which both legs of one side are raised 
at a time. 

PADDLE-STAFF. An instrument used by 
plowmen to free the share from clinging earth, 

PADDOCK. A small field or enclosure. 

PAGINA. The flat surface of the leaf. 

PALATE. The roof of the mouth. It is 
divided into hard or bony palate, and .soft pal- 
ate, the latter being the membrane at the inner- 
most portion. The shape and markings of the 
jialate are adduced ty zoologists in their descrip- 
tions. The elevated portion of the lower lip of 
a personate flower. 

PALEiE CHAFF. A name given to the bracts 
that are stationed upon the receptacle of com- 
positse between the florets, and having generally 
a membranous texture and no color; also the 
interior bracts of the flowers of grasses. 

PALMA CHEISTI. The castor-oil plant. 

PALMATE. Resembling the hand, five-lobed 
or toothed. 

PALMETTO. Exotic trees containing many 
species, valuable for their fruit, fiber, oil, etc., as 
the cocoa-nut, date, cabbage, sago, etc. The 
palmetto of the Southern States is valuable for 
many purposes, as making paper, etc. Its leaves 
and roots are also applied to useful purposes. 

PALMIPEDES. The anseres, or swimming 
birds of Linnaeus. 

PALM OIL. Oil of several of the palm trees, 
especially that of Elais Guimnsis. Palm tree 

PALMS, PALMACEiE. A natural order of 
arborescent endogens, like the palmetto, chiefly 
inhabiting the tropics, distinguished by their 
flesliy, colorless, six-parted flowers, enclosed 
within spaths, and rigid plaited or pinnate inar- 
ticulated leaves, sometimes called fronds. They 
yield bread, oil, wine, cordage, fuel, and all 
necessaries to the savages of the tropics. 

PALP, PALPUS. The jointed organs attached 
to the labium and maxilla of insects; the feelers 

PALPATOKS. Clavicorn beetles with long 
palpi, or feelers. 

PALUSTRINE, PALUSTRIS. Marshy, 
belonging to a marsh. 

PAMBINA. A species of high cranberry 
found near the Columbia river. 

PAMPAS. South American prairies. 

PAMPAS GRASS. Gynerivm argenteum. 
This is one of the very finest ornamental grasses 



in cultivation. Its immense size, superb, feathery 
spikes and thick bottom of foliage making it as 
conspicuous as it is beautiful, as a single speci- 
men on a lawn. It is a native of the Pampas of 
South America, whence it has been introduced to 
various parts of the world. Wherever known it 
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PAMPAS OBASB. 

has been universally admired. Unfortunately it is 
not hardy north of about 38°, and not at all in the 
West. When it is planted it should be protected 
by a covering sufficient to preserve the ground 
from freezing. A good way is to place a frame 
about tlie plant, cover it inside with evergreen 
boughs, and then strew thickly with litter and 
horse manure over the whole, banking the frame 
well up. (See Ornamental Grasses.) 

PAN. A term applied to the bed or flooring 
upon which the cultivated soil lies or is placed; 
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used only in a limited sense by some greenhouse 
men, or to designate a very compact subsoil. 

PANACEA. A universal and fabulous remedy. 

PANCREAS. The sweet bread. It is com- 
posed of innumerable small glands, the excretory 
ducts of which unite and form one duct, called 
the pancreatic duct, that conveys a fluid very 
similar to saliva into the intestines, called the 
pancreatic juice, which mixes with the chyle in 
the duodenum. 

PANE OF GROUND. An old term for a 
small, four-sided piece of ground capable of irri- 
gation. 

PANDrRIFOKM. Fiddle-shaped or like a 
guitar. ' 

PAN-FEEDERS. In horticulture, the shal- 
low vessels in which pots are set. 

PANIC GRASS. The genus Panicum. Coarse 
annuals, of little value for grass. P. miliaceum 
is one variety of millet. 

PANICLE. A kind of inflorescence, in which 
the central stalk throws out lateral stems, and 
these bear the petioled flowers, as in oats. 

PANNAGE. The food consumed by hogs in 
woods. 

PANST. Heart's-ease. Viola, tricolor. The 
pansy is a biennial plant, but blooming in autumn 
of the first year if sown early. In the North the 
plants should be protected in winter with litter 
and brush, but the litter should not press directly 
on the plants, else they are liable to smother. 
The colors of pansies are various and beau- 
tiful from almost pure white to 'a marooL 
purple which looks black. The perfection 
of form in the pansy is that the blooms shall 
be round, flat, and distinctly marked as shown 
in the cut. When extra fine pansies are 




n 

tEBFECT PANST. 

desired, great care is taken in fertiliz;ing the 
flowers and saving the seed. Hence the high 
price not only of such seeds, but of all other 
especially high grades of choice flower seeds. 
Pansies require a rich but thoroughly drained 
soil, (sandy loam is best). Sow the seeds early 
in the spring, or better in March, in a hot bed 
and pTick out, two inches apart when large 
eiioua;h. The middle of May, transplant in the 
border or bed six inches apart, and you will have 



abundance of bloom, some varieties come meas- 
urably true to name if care is taken in saving 
the seed. 

_PAPAVERACEj;. Plants allied to the pop- 
pies; they are for the most part narcotics. 

PAP AW. Asimina triloba. A tree, or rather 
large shrub, bearing edible, oblong, pulpy fruit, 
something resembling the banana. The tree 
grows sometimes to the height of thirty feet, 
with a stem six inches in diameter. From west- 
ern New York to Northern Illinois it is rare, 
except in particular locations, but farther south 
is quite common. The flowers and foliage of 
the tree are very handsome, but the fruit is not 
generally liked. 

PAPILIONACEOUS PLANTS. The Zegu- 
minosm, as peas, beans, clover, etc. 

PAPILIONACEOUS FLOWERS. A name 
given to the corolla of leguminous plants, as that 
of the garden pea and bean; it consists of a large 
upper petal, standard, or ixxillum; two lateral 
petals, called ato, wings; and two intermediate- 
petals, forming the keel, or carina. 

PAPILIONIDJ). Lepidopterous insects, prop- 
erly called butterflies, they feed by day. 

PAPILLA, PAPILLiE. Small delicate emi- 
nences, as on the tongue. 

PAPPUS. The hairy down of thistles and 
other compositee. Pappose is a derivative. 

PAPS, or BARBS. (See Lampas.) 

PAPYRUS. A large aedge(Cype7-uspwpynis). 
A native of the Nile and southern Asia, from' 
which the ancients made their paper, or papyrus. 

PARACENTESIS. Tapping, opening the 
covering of the abdomen, etc. , to let out water. 

PARACTANOGEN. A brown solid, with the 
composition of cyanogen. 

PARADOX. An apparent absurdity, but 
really a fact. 

PARAFFINE. A tasteless, inodorous, fatty 
matter, obtained, among the products of distilla- 
tion, from wood tar. 

PARAGUAY TEA. Ilex Paraguay eriMa. An 
evergreen holly, the leaves of which contain 
theine, and are used as tea in South America. 
(See Tea.) 

PARALYSIS. Palsy. Paralytic is a deriva- 
tive. 

PARAPLEGIA. Paralysis of the upper or 
lower part of the body only. 

PARASITE. Small insects or fungus growths- 
on animals and plants, which live on the blood 
of the body, or the juices of plants. Their num- 
bers are many, and species various. Among 
parasitic insects the flea, louse, mange insect, and 
itch insect are most annoying to animals. The 
principal species will be noticed under their 
appropriate names. 

PARASITIC PLANTS. Plants which strike 
their roots into the textures of others, as the 
mistletoe; mildew, smut, rust, etc., are also para- 
sites. Many insects are parasitical on animals. 

PABASTATE. Square pillars standing from 
the wall. 

PAREGORIC. Tincture of opium and cam- 
phor with oil of anise seed; an anodyne to allay 
pain. 

PARELLA. Lecanora pareUa. A lichen of 
Europe, used as a dye, and similar to archil. 

PARENCHYMA. The cellular substance of 
vegetables or animals. 

PARGASITE. A kind of hornblende; some- 
times crystallized, and of high value. 



PARSNIP 



702 



PARTRIDGE 



PARGET. A plaster of lime, hair, cow dung, 
and water sometimes used in coating the flue of 
a chimney. 

PARHELION. The appearance of two or 
more suns from the misty state of the air. Para- 
are several moons seen from the same 



cause. 

PARIETAL. In botany, any organ which 
grows from the sides of another is said to be 
parietal. The parietal bones, in zoology, are 
those at the teides of the skull, which together 
form the arch. 

PARIS GREEN. Arsenite of copper, a deadly 
poison, used in the arts as color, and of late years 
extensivel;y mixed with water, flour, gypsum, 
etc. , as an insecticide for destroying the Colorado 
beetle and other 'noxious insects infesting vines 
and plants. The proportions are from one to 
two parts of Paris green to forty to fifty parts of 
the medium with which it is mixed. 

PARK. An enclosed woodland pasture, or 
ornamental, wooded landscape. 
_ PAROTID GLAND. A large salivary gland, 
situated at the angle of the jaws. 

PAROXYSM. A sharp attack, an increase of 
sickness. 

PARSLEY. Petroselinum sativum. A biennial 
plant, that will endure the winter in the West, if 
thickly covered with brush and litter just before 
freezing weather, but which is universally grown 
as an annuial plant. It requires extra rich, mel- 
low soil for the best results, and the curled varie- 
ties should be transplanted several times to get 
extra fine leaves for garnishing. Sow the seeds 
in a hot bed about the first of March. Trans- 
plant as soon as large enough, three inches apart. 
When nice plants are thus obtained, select the 
handsomest curled ones and transplant six inches 
apart, and again at a distance of twelve to sixteen 
inches apart each way. The other plants, to be 
used in soups, stews, etc. , may be planted six inches 
apart by sixteen inches between rows, or the 
seed may be sown in drills half an inch deep, 
and sixteen inches apart, and the plants thinned 
to six inches in the row. In the autumn the 
roots may be taken up and kept in dry sand in 
the cellar, to be planted out the succeeding spring, 
or to be used for forcing in the hot bed. Dwarf 
curled parsley is one of the best for family use. 
The Hamburg parsley, is a variety with fusiform 
roots, and are eaten boiled. The cultivation is 
precisely like that of parsnips, carrots, etc., 
which see. 

PARSNIP. Pastinaca satiiia. A hardy bien- 
nial plant standing out during our coldest win- 
ters, and with advantage in flavor to the fusi- 
form root, the edible portion of the plant. If 
allowed to stand, the second year the flower stalk 
is thrown up to the height of five or six feet, the 
seed ripening in July and August. The prepa- 
ration of the soil and cultivation of all esculent 
fusiform roots is alike. The land requires deep 
plowing, heavy manuring, with compost, or if 
not with manure the year previous to planting, 
since recent green manure causes the roots to 
fork and become uncouth in shape. The rows 
should be two feet apart for ease in horse culti- 
vation. About three pounds of seed is required 
per acre, and the plants are to be thinned to about 
three or four' inches in the .row, when of suffi- 
cient size to admit of it. The cultivation should 
be thorough enough to keep the rows friable and 
mellow, and the rows must be kept entirely free 



of weeds. In the autumn just before the ground 
freezes a sufficient quantity should be dug out 
for winter consumption, and packed in a bin with 
air-dry sand or road dust about them, the remain- 
der of the crop may be left until spring and taken 
out as soon as the frost leaves the ground. For 
garden cultivation the rows may be eighteen 
inches apart, and the plants thinned to six inches. 
The best varieties of parsnips for garden .cultiva- 
tion, is the Guernsey and the Student. For field 
cultivation the hollow crowned is generally sown. 
Upon rich, deep, mellow soil, crops as high as 
fifty tons per acre have been taken. They are a 
most valuable winter food for cows and swine, 
and in some countries they are largely raised for 
this purpose. The only drawback is the expense 
of digging. This, however, may be much sim- 
plified by the use of two heavy curved coulters, 
of a peculiar shape, attached to a gang plow, 
and which is capable of loosening two rows at 
once, going over five acres a day so they may be 
easily drawn by hand. 

PARTERRE. In gardening, a system of 
beds of different shapes and sizes, in which 
flowers are cultivated, with intervening spaces, 
paved, of gravel, or turf, for walking on. 

PARTRIDGE. PeidicidiE. The partridge 
differs from the grouse in having the legs 
unfeathered below the knee, and in having the 
nostrils uncovered. In the New England States, 
most of the Middle States and generally in 
the West, this bird is known as Quail. In 
the South,' it is known by its true name of 
partridge. In the New England States the 
Ruffed Grouse is called partridge, and in the 
Middle States, this bird is called pheasant. The 
true quail is not found in the United States. It 
is of the genus cotwmia:, the partridge subf amily^ 
while the American family of so called quails 
belong to 'the subfamily odordophnrirm, and 
ortygina, and of the genus, ortyx, oreortyx, lophor- 
tyx, eallipepla, and lyrtonyx. The partridge of 
the North and most of the South, is well known 
by its familiar cry, resembling Bob White, and 
hence often so called. The female makes her 
nest of grass, circular in form, and places it at 
the foot of some tuft of grass, or amid the corn- 
stalks, laying from ten to twenty pure white 
eggs, sharp at the smaller end. These are so 
nicely arranged within the nest, that should they 
be taken out it would be found impossible to 
return them as they previously were. The male 
often assists in hatching these, and always 
remains in the vicinity, cheering his mate by 
uttering his love-note from some favorite perch. 
When the young are ready to leave the shell, a 
circular opening is made by the mother through 
which they are issued into the world. The shell 
that covers this spot remains unbroken, and is 
attached to the remaining portion by a small 
fragment which allows it to open and shut like 
a door upon its hinges; and a deserted part- 
ridge's nest, if it has escaped injury, is a 
curiosity well worth preserving, containing, as 
it would, a number of these shells, with .their 
movable lids. The young run as soon as they 
are hatched, and remain with their parents until 
the following spring, when they separate for the 
purpose of reproduction. They always roost 
at night upon the ground, arranged in the form 
of a circle, with their bodies nearly touching, 
and if alarmed, each individual takes a direct 
and separate course. The food of all the species 



PARTRIDGE 



703 



PARTRIDGE 



is tke seeds of weeds and grain, but during the 
season of their activity tlieir principal food is 
insects, of which they destroy vast numbers 
of many noxious species, with the greatest per- 
tinacity. They are one of the most valuable of 
insectivorous birds. Yet notwithstanding their 
usefulness, they have been so ruthlessly des- 
troyed, as to have become almost extinct in the 
older States. As a rule the birds remain in a 
given locality winter and summer, yet sometimes 
they become partially migratory, suddenly leav- 
ing one neighborhood and as suddenly appearing 
in another. Nevertheless, the bird is not capa- 
ble of long flights, as is its European relative. 
Although a hardy bird, yet it frequently suc- 
cumbs to our severe winters, and multitudes of 
them are found frozen to death. When dis- 
turbed the whole flock rise at once, with a loud 
whirring of the wings, very trying to the nerves 
of the young sportsman, and fly with much 
rapidity, generally in a direct course, and after 
alighting scatter and lie very close, enabling 
their pursuer to flush them one at a time, and 
frequently in this way the entire covfey is 
destroyed. As an article of food this bird is in 
much demand, being generally very plump, and 
its flesh white, tender, and juicy. The male has 
the forehead, line over the eye, and throat white, 
sides of head and band below the throat blaclc; 
the rest of the head and neck reddish brown ; 
back and wings chestnut, lower portion of the 
former tinged with yellow; tail grayish blue, the 
middle feathers grayish yellow, mottled with 
black; sides of the neck spotted with white; 
under parts white, streaked on the sides with red, 
and transversely barred with black; under tail 
coverts red ; bill black ; feet grayish. The female 
resembles the male, excepting the liead, which has 
more reddish yellow, and also the throat is yel- 
low instead of white. An allied species, char- 
acterized as the Texan partridge, {Ortyx 'lexen- 
sis,) is found in Texas. It is a smaller bird than 
our common species, but closely resembles it in 
plumage; a casual observer, indeed, would not 
detect much difference between them. I am not 
aware that they are very unlike in their habits, 
and the foregoing account will very likely 
answer for both. The next, a very handsome 
species, and equally valuable as an article of 
food, is the Plumed partridge, (Oreortyx picius,) 
a native of the mountain ranges of California 
and Oregon. It goes in rather small coveys, 
sometimes of not more than eight or ten, except- 
ing from October to March, when, according to 
Douglas, it congregates in vast flocks, and seems 
to live in a state of almost perpetual warfare, 
and is found principally among the dense woods 
that border the Columbia river and its tributaries. 
The male has the forepart of the body plum- 
beous, the upper parts yellowish brown, some- 
times slightly shaded with red; the forehead is 
ash color, rest of head lead color; a crest of two 
long straight feathers spring from the center of 
the head of a black color; the throat is bright 
chestnut, with a black margin, followed by a 
white band passing downwards from the eye; the 
middle of the breast is bright chestnut, the 
feathers on the flanks possessing margins of 
black and white bands succeeding each other; 
tail brown, the under coverts black, streaked with 
orange chestnut; bill black; feet yellow. The 
female is similar, but less brightly colored. The 
fieathers of the crest are much shorter, while the 



center of the back, the wings, and tail are 
faintly crossed with dusky lines. The next genus 
contains two very handsome species, the first 
of which is the California partridge, (Loplm-tyx 
Californicus,) an inhabitant, as its name implies, 
of California, where ii is found upon the plains 
and lowlands, sometimes assembling in flocks lo 
the number of two or ihree hundred, and are 
generally fat and well flavored. It takes the place 
there of our brave little bird of the eastern coast 
which is never found so far to the westward. It 
'appears to be confined tO' the plains, rarely or 
never, I believe, found in the mountainous dis- 
tricts, where it is replaced by the preceding spe- 
cies. I have had them in captivity, but like all of 
this family they were very restless, seeking all the 
time for some avenue of escape. The male has 
the forehead straw color, behind which is a white 
band, which passes back along the sides of the 
crown, in the center of which anteriorly is a 
narrow hue of the same color; back of head 
light brown ; crest velvet black, commencing in 
a fine point, increases in width toward the end, 
and curls forward sometimes over the bill ; chin 
and throat black, with a white line coming from 
the eye; back and sides of neck blue gray, 
bordered with black, and a small spot of white 
at the end of each feather; rest of upper parts 
olive^brown; tail gray; forepart of breast blue; 
abdomen buff, with a large chestnut spot in the 
center, each feather margined with black in the 
form of a ci'escent; flanks brown, with a whitish 
line in the center, and a broad one of buS on the 
outer webs; under tail coverts butf, with a cen- 
tral stripe of whitish. Female wants the black 
and white marking of the head; has the throat 
brownish yellow, streaked with brown, and with- 
out the orange spot on the abdomen ; the crest is 
short; bill black; feet gray. The second species, 
equally distinguished for its beauty of plumage, 
is the Gambel's partridge, (Loplwiiyx Oamiehi,) 
named in honor of its discoverer. It is an 
inhabitant of, the upper Rio Grande and Gila 
rivers to the Colorado of California. In the 
male the forehead is white, each feather having 
a narrow line of black, with a transverse white 
band succeeding ; top of head reddish chestnut, 
crest brownish black, throat black, margined 
with white. The upper part of the body is 
bluish ash, flanks chestnut, each feather having 
a longitudinal stripe of white; middle of the 
breast and abdomen white, with a large black 
spot on the latter; bill black; feet brown. The 
female has the throat whitish, with the head 
plain ash color, without the conspicuous mark- 
ings of the male, and also destitute of the black 
on the belly. The crest is short and of fewer 
feathers. The next genus has but one species, 
not as handsome as the preceding, and is known 
as the Scaly Partridge, (Callipepla squamaia). 
This bird is also an inhabitant of the Rio 
Grande of Te»*t^and although not so beautiful 
in plumage as either of the two last species, yet 
is a very pretty bird. It is noted for its extreme 
swiftness in running, and depends as much upon 
this power for eluding pursuit as upon its wings, , 
rarely using the latter even in open ground. It 
prefers the vicinity of water courses, and is wild 
and exceedingly watchful, rarely approaching 
the settlements. This species is generally very 
plump, its flesh white and of a delicate flavor, 
and is much esteemed for food. It has a beau- 
tiful crest, which can be laid flat upon the head, 
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although It is frequently spread out like a fan. 
The^head is light ash color, the crest broadly 
margined with white. General color bluish-ash, 
growing paler on the under parts, and nearly 
white on the abdomen, with the feathers of the 
under parts edged with black; flanks have a 
central stripe of white on each feather, and fre- 
quently there is a large chestnut spot of a pale 
hue on the abdomen ; under tail coverts almost 
white, striped with brown; bill black; feet 
brownish. The sexes are nearly alike, the 
female, perhaps, not being quite so deeply col- 
ored, and the crest not so full. The last mem- 
ber of this family, to be included in this article, 
is a very singular looking, yet beautiful bird, and 
is known as the Massena partridge, (Gyrionyx 
Massena). The fantastic arrangement of oppo-, 
sing colors upon the head of the male creates a 
very curious and striking effect, so much so as 
to cause Mr. Gould, the eminent English orni- 
thologist, to exclaim that it forcibly reminds 
one of the painted face of the clown in a panto- 
mime. It is a native of Texas and Mexico, met 
with chiefly in the former region, on the upper 
Rio Grande and the high plains of the Pecon. 
This species, I believe, generally goes in small 
covies, and is gentle and affectionate in its dis- 
position, evincing but little fear of man's pres- 
ence when he invades their domains, thus show- 
'ing exactly the opposite trait of character" from 
the scaljr partridge, which is at all times wild 
and suspicious. The male had the forepart and 
sides of the head white, with a bladk stripe 
beginning at the base of the bill, and running 
above and below the eye, the lower portion 
widening into a gular patch, which joins a 
broad black mark on the throat. A black line 
in the center of the head, commencing at the 
bill, and changing to brownish on the upper 
part of the head.. Crest buff yellow, upper parts 
light chestnut, every feather transversely barred 
with black, and having a central streak of yel- 
lowish-white. The Mack bars are broader on 
the wings, sometimes forming nearly circular 
spots. A wide stripe of deep chestnut runs 
down the center of the breast and abdomen; the 
flanks deep black, each feather with several cir- 
cular spots of pure white; thighs and under 
tail coverts deep black. Tail and upper coverts 
same color as the wings. Bill dark brown, feet 
paler brown. The female is very different. 
Head and upper parts of the body are reddish- 
brown, each feather barred with , black and 
streaked with yellowish-wliite. Under parts 
cinnamon, with central stripes, and also one on 
each side the shaft, of black. The head is 
entirely without the conspicuous markings of 
the male. The throat is pale white, and the 
flanks have regular lines and small spots of black. 
PARTURITION. On the farm, among 
animals which have good shelter and plenty of 
food, but little difficulty is experienced in bring- 
ing forth the young. The exceptions are gener- 
ally when mechanical difficulty is present, as in 
rigidity of the womb, or else contracted pelvis 
bones. Other difficulties are the unnatural pre- 
sentation or position of the young. These are, a 
reverse presentation, or the tail first; the fore 
feet protruding without the head; the head 
protruding without the fore feet, or with only 
one; the fore feet appearing, with the head 
turned under the brisket; with the belly upward, 
the head turned over the shoulder, the fore legs 



first; or, with the fore legs folded against the 
back of the dam, the head, side, or hind leg pre- 
senting first. All violence should be carefully 
avoided until it becomes absolutely necessary, a 
case that seldom happens. The first thing to be 
done is to put the fcetus in proper position, with 
the fore feet first, the head between the feet, and 
the back upwards. This may generally be 
accomplished by having the cow standing with 
her liind feet considerably higher than the fore 
feet. Then a small hand and arm, well oiled to 
the elbow, introduced into the womb, the 
difficulty may generally be obviated. The calf 
being in position, and delivery difficult, intro- 
duce both hands, the palms together, to grasp 
with the tips of the fingers the head behind the 
ears. When the labor pain comes on, press 
strongly, at the same time pulling forward, 
and the foetus generally follows one or more 
attempts. If there is rigidity of the mouth of 
the womb, a knife should be introduced (narrow 
and blunt at the point), held in the hollow of the 
hand. Fix the mouth of the womb with the 
fore finger, slip the blade of the knife alqng the 
fingers, until the mouth of the womb is reached, 
and inside, about a quarter of an inch, make a 
slight cut or nick on four sides of the neqk 
thereof. This wiU allow expansion, and gene- 
rally allow delivery. Except in very urgent 
cases, a little extract of belladonna, rubbed about 
and inside the neck of the womb will sufficiently 
relax. In very rare instances with the cow, the 
neck of the womb may have become . twisted. 
This being the case, to be suspected in long con- 
tinued labor without presentation of the bag 
enclosing. the water, the hand should be carried 
well into the orifice, so as to push the bag in the 
opposite direction to the twist, while assistants 
roll the cow quickly over on the other side. Re- 
peat this until the presentation of the womb is 
natural. In rare cases, the- orifice is so small, or 
the calf so large that considerable violence must be 
used even with a natural presentation. In this case 
a hook is to be inserted in the socket of the eye of 
the calf and a steady pull maintained, in connec- 
tion with the labor pains, and finally in still more 
extreme cases, the calf may have to be dissected 
piecemeal within the walls of the womb; this 
any careful person with a firm hand may accom- 
plish, if he has previously studied the anatomy 
of the animal. Generally all that will be neces- 
sary will be to dislocate the shoulders and perhaps 
the head. In all such cases, however, the dam 
should be fattened, or if a mare prevented from 
further breeding. In case of flooding, bleeding 
from the womb, if the flow is free a sponge 
dipped in \hot vinegar and water, or hot water 
alone, or very cold water, should be introduced 
and wrung out in the womb. Give also one or 
two ounces, as the case may be, of ergot of rye 
at once. If the bleeding is internal, shown by 
paleness of the nose, weak pulse, gi-eat debility 
and general coldness of the skin, introduce the 
hand, clean away the clots of blood from the 
womb and especially any adherent portions of 
the afterbirth, and proceed as before directed, 
If these do not act promptly introduce a piece of 
ice the size of a small hen's egg into the womb, 
or dissolve a teaspoonf ul of powdered alum in a 
teaspoonful of milk, and squeeze a tablespoon- 
ful into tlie womb. To the mare or cow may 
also be given two tablespoonfuls every two 
hours in a quart of water, of the following; three 
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ounces compound tincture of cinnamon, and 
five ounces of dilute sulphuric acid. 

PASSERINES, PASSERES. Birds similar 
to tlie sparrow, including those which neither 
manifest the violence of birds of prey, 'nor have 
the fixed regimen of the terrestrial birds, but 
which feed on insects, fruit, or grain, according 
to the slenderness or strength of their beak ; some 
with sharp and toothed mandibles, pursue and 
feed on small birds. All the passerines have 
short and slender legs, with three toes before and 
one behind, the two external toes being united 
by a very short membrane. They f oi-m the most 
extensive and varied order of birds, and are the 
least readily recognizable by distinctive characters 
common to the whole group. The passerines, 
in general, have the females smaller and less bril- 
Uant in their plumage than the males; they 
always live in pairs, build in trees, and display 
the greatest art in the construction of their nests. 
The young are excluded in a blind and naked 
state, and wholly depend for subsistence, during 
a certain period, on parental care. The brain 
arrives in this order at its greatest proportional 
size; the organ of voice here attains its utmost 
complexity; and all the characteristics of the 
bird, as power of flight, melody of voice, and 
beauty of plumage, are enjoyed in the highest 
perfection by one or other of the groups of this 
extensive and varied order. 

PASSIONFLOWER. The genus PassiHora, 
bearing beautiful flowers, and, in some species, 
tolerable fruit, and a good wood resembling 
ebony. 

PASTEL. A dye stuff, resembling indigo, 
from the plant Isatis tinctoria. 

PASTERN OF A HORSE. The distance 
that intervenes between the joint of that name 
and the coronet of the hoof. 

PASTURAGE. The value of pasturage is 
second to no other product of the country. Yet 
it is the fact that comparatively few permanent 
pastures are to be found in the country. This is 
undoubtedly owing to the fact, that but com- 
paratively a small portion of the United States is 
so broken and hilly as not to be susceptible of 
easy cultivation. Hence our pasture grasses are 
such as are used for hay. Timothy and clover 
are the two principal plants used for hay. Clo- 
ser is a biennial, or, at most a triennial, and 
lience except when it constantly re-seeds itself, it 
'? soon lost. Timothy, on account of its bulbous 
oot at the surface of the ground, is not adapted 
o close pasturage. Hence for permanent pas- 
ure, we must seek for those grasses forming a 
iose, compact sod, and which, at the same time, 
re perennial and not easily killed by the tramp- 
ag of stock. In the article clover, in that of 
/rass, and in writing of individual species, we 
Save noticed many varieties not in general culti- 
vation here. In the question of grasses for pas- 
turage, therefore, experiment must be made as to 
the adaptability of certain species. This will 
be treated of further on. Those grasses that do 
well generally, and which are well known in all 
the grass growing sections are red and white 
clover, timothy, red top, blue grass, and orchard 
grass. If our agricultural colleges in each State 
would make careful and long-continued experi- 
ment with various grasses, both for hay and 
pasturage, with a view of ascertaining their 
adaptability to various soils and climates, their 
power of withstanding summer droughts and 



tramping, then it would be of incalculable bene- 
fit to the agriculture of the several States in b 
direct money point of view, and greatly assist 
tanners in determining their respective values. 
Until this IS done systematically and in concert 
by the management of the several State schools, 
the farmer must depend upon his own experi- 
ments. (See article Grasses, for specific distinc- 
tion of grasses.) It is evident that the main 
dependence for pastures must be those plants 
that do well generally. Among the clovers will 
be found red clover, white or Dutch clover and 
Alsike clover; the two last given will do well on 
rather moist land. Alsike clover (Trifolium 
hybridwn) is a pale-red perennial species, and on 
moist lands may undoubtedly be cultivated with 
advantage, either for pasture or mowing. It 
n-akes fine pasturage, better, we think, than 
T hite clover; and fair hay, but not so valuable 
as that from red clover. As a pasturage for 
bees, it is also most valuable. It loves a clayey 
soil, especially a marly clay, and thrives on 
marshy lands, even when sometimes overflowed. 
It has the disadvantage of not springing into 
growth after being mown for hay, and also that 
it requires two or three years to become well 
established in the soil. In general appearance 
and habit of growth is intermediate between 
the common red and white clover. It is highly 
valuable for pasturage, growing rapidly after 
being eaten down, and furnishing a large 
amount of food during tbe season. The stems 
remain soft and succulent even when old, never 
becoming so woody and hard as that of red 
clover; it also partakes of the creeping, spread- 
ing habit of white clover. It yields well when 
cut for hay, being thick and close, although not 
so tall in growth as the red clover. Red clover 
succeeds well in all soils not strongly inchned to 
heave. In fact, in all well drained soils. White 
clover succeeds well in dry soils, and also in 
moist ones, if not wet. Alsike grows in soils 
moister. From their general adaptation to the 
West, they should be given a trial everywhere. 
These three varieties of clover are all that may 
be considered, except on the dry soils far west, 
where alfalfa is found valuable. Our advice in 
seeding either for pasture or meadow is to seed 
freely for pasture of all three varieties, and for 
meadow with red clover on dry soils, and with 
Alsike on moist soils. Of the three grasses for 
pasturage, where it will stand, the chief reliance 
may be upon blue grass, red top, orchard grass, 
fowl meadow, sheep fescue. Late experiments 
in Wisconsin with fowl meadow grass (Poa 
SeroUna) sometimes called false red top, have 
shown this to be a most valuable grass both 
for the meadow and pasture. It will undoubt- 
edly be found so in many localities. Hence the 
necessity of experiment with other varieties. In 
relation to the nature of the pasturage and the 
grasses to be sown for special grazing, all farmers 
know that horses and sheep bite close to the 
ground and that cattle do not. Hence for cat- 
tle long pasturage is necessary ; also that cattle, 
horses, and sheep leave particular varieties to 
grow up to seed, unless starved, while others 
they pasture close. In our dry, summer climate, 
pasture often becomes brown in summer, some- 
times for long periods. At such time soiUnjg 
crops, or grain, or both, should be provided, if 
in one's power. To accomplish this the soil 
should be rather compact as to its lower portion. 
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but smooth and with a firm mellow tilth as to its 
surface or seed-bed. In seeding for a permanent 
pasture anywhere, whatever the mixture of 
grasses may be, not less than thirty pounds 
per acre of grass seed should be sown, and many 
of our best graziers advise forty pounds of seed 
per acre. The basis of our pastures must consist 
of red clover, white clover and Alsike clover, and 
the fine grasses named. Blue grass, however, is 
so persistent that it will soon root out the other 
grasses on soils congenial to it, and also the clo- 
vers, except white clover. As the basis for 
experiment, we give a list that has been found 
valuable in England, and regret that there has 
been no accurate test experiments carried out as 
yet in the United States to show the value of 
"many of r,he varieties, that will be named from 
first to last, to test their capabilities in their 
power of withstanding drought and our more 
severe northern winters. It must bereoollected 
that the climate of Great Britain is cool and 
moist, and mild in winter, while ours is hot. 
The varieties are as in the following lots : 

FOR SPRING, ELEVEN SPECIES. 



1. Alopeourus pratensis. 
'2. Dactylis glomerata. 

3. Festuca pratenpis. 

4. Phleum pratenee. 

5. Antboxantbiimodoratum. 

6. Arrhenatherum avenaceum. 



7. Lblium perenne. 

8. Bromus arvensia. 

9. Poa annua. 

10. Avena pratensis. 

11. Vicia sepiam. 



FOR SUMMER AND EARLY AtFTTJMN, ELEVEN 
GRASSES OR CLOVERS. 



1. Avena flavescens. 

2. Hordeum pratense. 

3. Cynosurus cristatua. 

4. Festnca duriuscula. 

5. Poa trivialis. 

6. Poa pratensis. 



7. Holcus lanatns. 

8. Trifolium pratense. 

9. Trifolium repens. 

10. Lnthyrus pratensis. 

11. Festuca glabra. 



FOR AUTUMN, POUR SPECIES. 



1. Agrostis stolonifera. 

2. Achillea millefolium. 



3. Agrostis palustris. 

4. Triticum repens. 



In lot one we should throw out numbers 9 and 
11, It is hardly probable that the annual poa, 
or that the vetches will be valuable. The 
£ame may be said o^ lot two, number 10. The 
Latherus or pea tribe are valuable for fatten- 
ing, but would hardly stand in a pasture. The 
same may be said of number 2, in lot three, 
the Yarrow, or Milfoil. The probability is 
the list may have to be narrowed still more. 
Permanent pastures are not made in a single 
year. They take time, and once they have 
become permanent, they should be kept so by 
every means In one's power. Do not pasture 
too young, and never when so soft that it will 
poach. Give the sod time to form hard and 
solid, and you will have a permanent mine of 
wealth. The object of thick seeding is not only 
that one plant may support and nurse another, 
and thus quickly shade the soil, but also that 
every square inch of soil will surely contain 
seed. Sixty-four varieties of plants have been 
found in a single square foot of old English 
pasture, and from twenty to thirty is not 
unusual. The improvement of stock commenced 
in England, and has kept even pace there with 
the introduction of cultivated grasses and other 
forage plants. The four quarters of the earth 
have been examined for whatever might be found. 
Herein American farmers may take a valuable 
lesson, not only in experimenting with new 
grasses, and in the preparation of the soil, and 
in the quantity of seed sown, but in the great 



variety sown for pasture as well. The quantity 
of seeds sown per acre, at the rate we havfe 
indicated, will be something enormous when we 
recollect their extreme minuteness; but then it 
must be remembered that the finer the seed the 
more are lost from not germinating, and by 
killing before fairly established in the soil. It is 
poor policy to grudge seed in sowing a meadow, 
and especially a pasture. The following table will 
show the common and scientific name of some 
well known clovers and other plants, and the 
number of seeds per ounce: 



Names of Planta. 



Darnel, (Loliwn italiGum) 

Orchard grass, {Dactylis glomerala) 

Red clover, ( Tnfolium prateme) 

Perennial clover, {Trifolium pratense.. 
perenne) 

Foxtail grass, (Mopecurus pratensle) 

Fescue, {Festura P' ate .«is) 

Fescue grass, {FestU' a diiriuscula) 

Meadow grass, {Poa nemoralia tempervirme) 

Lotu^ domiculafvs 

Common Yarrow or Milfoil, {Achillea millefo- 
lium) ". 

Common Barnel, or Rye grass, {Lolium 
pereine) 

White clover, ( Trifolium repens) 



Average 
number of 

seeds in 
one ounce. 



27,000 
40,000 
16,000 

16,000 
76,00» 
26,000 
39,000 
133,000 
28,00a 

200,00» 

14,850 
32,000' 



Below we give lists of varieties that in England 
have been found to do well on various soils, 
with the quantities to be sown. In experiment- 
ing with these and other grasses, we would 
advise that each species be sown on some trial 
patches separately, noting their adaptability, 
season and growth. With this held in view, the 
following varieties and quantities will be found 
interesting, remembering that when trial patches 
of single varieties are sown that the rate of one 
pound to twenty-five feet square will be sufficient 
seed for an experimental plot. 

LIST ONE. FOR A SANDY SOIL. 



Names of Plants. 



Timo'by, (P/ilfmmpraienxe) 

Red top, ( I grostis iidgaris) 

Velvet grass, (Hoteua lanatus) 

Hough Meadow grass, {Poa trivialis) 

White clover, ( / rifolihm ripens) 

Lucerne, (Medicago ■maculata) 

Running Vine, (Lat/iyrus pratense) 

' Per acre 



Pounds. 



8 
6 
4 

e 

u 

3 
3 



LIST TWO. 



FOR SANDY SOIL WITH A SLIGHT 
MIXTURE OP CLAY. 



Names of Plant. 



Phleum pratense.. 

Poa triviaris 

iFestuca elatior 

Lulium perenne . . . 
Avena pubescena . 

Vicia sepium 

Lotuw corniculatus 
Trifolium pratense 

Per acre 



Poundi. 



% 

S 
6 
4 

8 
I 
8 
10 

St) 
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LIST THREE. FOR CALCAREOUS SOILS. 



Names of Plants. 



Meadow Brome, (Bromut 

■Orchard grate, {Ziadylis gloTnrraia). 

Variety of Oat graee, {Avena elatior)... 

Bye grass, (Lohum perenne) 

Rough Meadiiw grass, (Poa trivialis) , 
Kentucky Blue grass, (Poa pratentU) 

Poa augmtifolia 

Lucerne, (Midi ago macylata) 

IRed c\o\ev, (Trfolmm prat.e"se) .. . 
Italian clover, (/rifoliumfragiferum) 

Per ac:e 




LIST FOUR. FOR STIFF CLAYEY SOILS. 



Names of Plants. 


Pounds. 


Timothy, (Phleum praterisp) 

Foxtail, {Alopecams prafense) 


2 
4 


Rough Meadow grass, {Poa irivialis) 

Meadow Fescue, {Festuca pratensis) 


9 

4 


Festuca ela iur 


3 


Fowl Meadow, (Poa seroilna) 




Lucerne, (M^dicagn macuWa) 




■Red clover, (Trifolium orniense) 

"Wild Pea, (Lathyrus pratensis) 


10 
2 



















The time of flowering of the following grasses 
in England, their heiglit, and soil adapted 
thereto, has been prepared, by which the time 
of flowering of any one of the species, (Dactylis, 
Orchard grass for instance) being known in any 
locality, that of the others may be very nearly 
computed. The table is as follows : 



Names of 


Time of 


Heiglit. 


Lands best 


Plants. 


Flowering 


adapted. 


MuUenbergia . 


Angust. 


3 to 3 ft. 


Low grounds. 


Daclylis glom- 








erata 


June. 


2 to 3 ft. 


Meadow and pasture 


Poa annaa . , 


Apr. Nov. 


3 to 8 in. 


Cultivated. 


Poaseri'tina... 


June. 


2 to 3 ft. 


Moist land. 


Poa trivialis... 


July. 


1 to 3 ft. 


Meadow and pasture 


Poa pratensis. . 


May, July. 


1 to 2 ft. 


Pasture. 


Poa compre.'^sa 


June, Aug. 


9 to 18 In. 


Pasture. , 


Anthoxanthum 








( V odoratum 


May. 


12 to 18 In. 


Meadow and pasture 


Festuca elatior 


J line. 


3 to 5 ft. 


Moist 1 nd. 


-Agrns is alba. 
Mahlenbergia 


July. 


1 to 2 ft. 


Moist land. 








-mexicana. . . 


August. 


2 to 3 ft. 


Moist land. 



PASTURE THISTLE. (See Thistle.) 

PATELLA. The knee pan. 

PATENS, PATENT. Spreading. 

PATHOGNOMIC. Symptoms which are 
■characteristic of a disease. 

PATHOLOGY. A dissertation on the effects 
of disease on the body. 

PAVILION, In architecture, a projecting 
apartment on the flank of a building, u.sually 
higher than- the rest of it. Summer-houses in 
gardens are sometimes, but improperly, termed 
pavilions. 

PEA. Pisum. The cultivated pea is one of 
the most important of the pulse family, rankmg 
next the bean, (JPhaseolus,) in value. In Canada 
and the extreme northern portions of the United 



States where it escapes the ravages of the pea 
weavil, which further south stings the young 
pods, depositing its eggs therein, and hatching, 
the young find their way to the peas, which 
they burrow, avoiding the germ, but entirely 
ruining the seeds for food. When the crop 
escapes the ravages of this pest the crop is valu- 
able and large quantities are exported. The 
chickpea, (Cfeer,) has long been known in gar- 
dens and in India it has been known and culti- 
vated as food for horses since the earliest histori- 
cal times. So also the cow pea of the South, 
but which is really a bean, or a species of 
doUehos, of which asparagus bean is one of tlie 
cultivated varieties. The cow pea is considered 
one of the most valuable plants in the South for 
fodder, for its ripe seeds, for cattle, swine and 
horses, and also as a manurial crop for turning 
under green. It will thrive on land too poor 
for clover, and leaves the soil in admirable condi- 
tion for an after crop. When sown among corn 
it affords valuable pasturage after the corn is 
ripe. Care, however must be taken that stock 
is not allowed to eat too freely of it at first, since 
like green clover it sometimes kills them from 
hoven or bloat, that is from the gas generating 
from the fermenting mass in the crowded 
stomach. The pea is cultivated all over the 
civilized world, in gardens, for eating green, or 
at the time the seeds are fully formed but yet 
not ripe. There are two distinct classes, the 
dwarf and the running. The dwarfs are sown 
about two feet apart between rows by half an 
inch in the rows, and need no brush. Among 
the best varieties are Tom Thumb, Little Gem 
and Yorkshire Hero, the latter a large, wrinkled 
pea of great excellence of flavor. If Tom 
Thumb or Little Gem are planted at the same time 
they will furnish a succession, Yorkshire Hero 
coming in about the time the others fail. For 
the general crop, however, the taller kinds are 
planted. Among the best varieties of these 
sorts for family use, are Daniel O'Rourke, 
Early, Champion of England, Medium, and Mis- 
souri Marrow, a late pea. The first named 
require brush about three feet high, although 
they are often left without brushing. Indeed 
market gardeners seldom brush them. Cham 
pions and Marrows require brush fully five feet 
high. In the kitchen garden it will pay to 
brush all the running varieties; Daniel O'Eourke 
should be sown in drills, early in the spring, 
tliree and a half feet apart. Champion Ave feet 
apart and Missouri Marrow six feet apart. If 
sowings are made later, the seed should be cov- 
ered four or even five inches deep, since it is 
found that this deep planting assists the plants 
in withstanding drought. When the peas are to 
be brushed to support their growth, and all 
varieties that grow over two and a-half feet high 
are better for brushing, it is usual to sow in 
double rows — rather thinly — ^the double rows to 
be twelve to fourteen inches apart. 

PEACH. Persica vulgaris! The original 
country of the peach is not certainly known. 
It is, however, indigenous to Persia, and was 
taken from thence to Italy by the Romans, in the 
time of the Emperor Claudius. Hence its name 
Persica, from Persia. In China it seems to have 
been cultivated from time immemorial, and 
their traditions in relation to the peach are not 
essentially dissimilar to our biblical account of 
the tree of knowledge, as generally understood. 
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NAMES. 



Allen's October 

Alexander 

Alexandra Noblesse. 

Amelia 

Amsden's June 

Austin's Late Red . . 

Baldwin's Late 

Barnard 

Beer's Smock 

Bellegarde 

Bergen's Yellow 

Bordeaux 

Briggs' May 

Catharine '. 

Chinese Clinff 

Cole's Early Red ... 

Columbia..* 

Con's Cling 

Coolidge'a Favorite. . 
Cqok'sLate'Srhite... 
Counts. . 



Crawford's Barly 

Crawford's Late 

Crockett's Late Wliite. . 

Deming's Orange i 

(Deming's Sept.) 
DrnidHill.... .......... 

DatE Yellow 

Early Albert 

Early Admirable 

Early Beatrice 

Early Grosse Mignonne. 

Early Louise i 

Early Newington Free.. 

Early Rivers 

Early Tillotson 

Early York 

Eaton's Oolden 

Flewellen 

Foster . 



' George the Fourth 

GroBSe Mignonne 

(Royal Kensington). 

Haines' Early Red 

Hales Early 

Barker's Seedling 

Heath Oline ; 

Hill's ChilC. 

Honeywell 

Hoover's Late Heath 

Hyslop Cling 

Indian Blood Cling 

Indian Blood Freestone 

Incomparable 

Jacques '. 

Kenrick's Heath. ^ 

(Heath Freestone). 

Keyport W'hite 

Lady Farbam 

La Grange 

Large Early York 

Large White Cling 

Late Red Rareripe 

Late Admirable 

Lemon Cling 

Leopold I 

(Leopold Freestone) . 

Malta 

Mammoth Freestone 

Mitchell's Mammoth 

Molden's White 

Montgomery's Late 

Morris White 

Mountain Rose 

Noblesse 



DESCRIPTION. 



F. 
P. 
0. 
F. 
F. 
F. 
C. 

F. 
C. 
F. 
F. 
F. 
F. 
F. 
F. 
F. 
P. 
F. 
C. 
C. 
F. 
F. 
F. 

F. 
F. 
F. 
C. 
F. 
F. 

C." 
C. 
F. 
0. 

P. 
F. 

P. 
P. 
P. 
F. 
C. 
P. 
P. 
C. 
P. 

F. 
F. 
C. 
P. 
P. 
P. 
F. 
F. 



G? 



y. 
y- 
g. 
y- 
y- 

w.> 

y-g- 
g- 

w. 

y- 



S.J. 

n.j.v, 
m.j.r. 
s. j. 
J. V. 
j.m. 
J. V. 
j. T. 
6. j. 
J. V. 

J- 

m. 
j- r. 
J. V. 
m.j.r. 
j. V. 



y- 
y- 

w. 
y. V. 

g. 

y- 

w. 



w. 

w. 

g- 

p-y. 
g. 

w. 

y. 

y- 
y- 

y. 

w. 



w. r. 
g- 



w. 
w. 
w. 

y-g- 
y- 
y- 



g- 

g.w. 



B. j. h. 
m.j.v, 

m.j. 

J- V. 

j. V. 
s. 

j. r. 

m.j.r. 

m.j. 
m j.v 

m.j. 

m.j. 
m.j.v, 

m.j. 

J. v. 

m. r. 
m j.r. 
m.j.r. 

s. j. 

1. r. 

j. v. 
m.j.r 
s.j.h. 

s.j. 
m.j.r, 

Ji 

s.j.h. 



L. 

"V.E. 
M. 

B. 
V.E. 

L. 

L. 

B. 

L. 

M. 

M. 

B. 
V.E. 

M. 

M. 
V.E. 

M. 



m.j.r 
j. v. 

m.j. 
J. v. 
J- V. 

m.j. 

J. V. 
s.j.h. 
s.j.h. 
J- 
s.j.h. 

m. h. 

j.v. 

J. v. 

m.j.r. 



m.j. 

B.J. 

m.j. 
m.j.r 



4 This orieinated In South Carolina, and differs frtim 
the Missouri Amelia. 
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IS Berckmans thinks it is same as Sbangbaft- 
25 Resembles Lemon Cling. 
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Resembles Heath Cling, but later. 
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NAMES. 



Old Mixon Freo 

Old Mixon Cliag 

Pavie de Pompone 

Petite Imperial 

Picquett's Late 

President 

Pi'ince.of Wales 

Princess of Wales 

PUcelle de Malines 

Raymond Cling 

Red Cheek Melocoton 

Reeves' Favorite 

Richmond 

Rodman's Cling 

Royal George 

Salway 

Soort's October 

Shockley's Barlv 

Smock 

Snow 

Snow's Orange 

Stump the World 

Sturtevant 

Strawberry 

Husquehanna 

Tippecanoe 

Troth's Early 

Tnskena Cling 

Van Zandt's Superb 

Wtrd's Late Free 

Washington Cling 

Wheelf r'e Early 

White Imperial 

Yellow Alberge 

Ye low Rareripe 

Yellow St. Joim 

(Fleita's or Flater's St. John.) 



DESCRIPTION. 
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i.J.h. 
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Am. 
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Am. 
Am. 
Am. 
Am. 
Am. 
Am. 



Am. 
Am. 
Am. 
Am. 
Am. 
P. 
Am. 
Am. 
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The peach began to be generally cultivated in 
England about the middle of the sixteenth cen- 
tury, and was brought from hence to America 
about 1680. In England, peaches can not be 
raised without the protection of a wall, the trees 
being trained along the south side. Even in 
France their cultivation is not entirely success- 
ful without the aid of protection, except in the 
southern portions. China and the United Hates 
are the only temperate climates where the peach 

/ arrives at full perfection. In Michigan, the 
northern line of cultivation is Grand Traverse 
bay, near the foot of lake Michigan. West of 
lake Michigan they can not be grown north of 
central Illinois and southern Iowa. Yet if it 

■ were not for winter killing, the summers would 
ripen them up to the latitude of St. Paul, Minn. 
There are none of our fruit trees so easily prop- 
p,gated as the peach. If the stones are placed 
in a thick layer in a shallow trench, in the 
autumn, and covered with eight inches of earth, 
and then planted in April, they will be ready for 
budding in September. This should be done 
quite near the ground. The following spring 
the top should be cut back near the bud. The 
growth will often reach six feet the first season, 
and the third year they will bear. In the North 
they are sometimes budded on the plum, since 
this stock is hardier than the peach, and the 
trees are dwarfed thereby. Budded upon the 



Mirabelle plum stock they become quite dwarf, 
and thus are suitable for orchard houses. The 
soil best adapted to the peach is a rich, deep, 
dry, sandy loam ; but they grow well on a strong, 
mellow loam, or even in light sand. In fact, any 
dry, good soil, except a heavy clay, does well for 
thft peach. On very light soils the trees are quite 
subject to the yellows. (See Yellows in Peach.) 
So severe has this disease become within the last 
few years in Michigan, that most stringent laws 
have been passed for its eradication. In some 
otherwise good peach growing districts, the 
blossoms are killed by late spring frosts. Where 
this is the case, the trees should be planted on 
northern slopes, or on high, airy situations, or 
along the banks of deep streams, lakes, or bluffs. 
The most noted peach region in the West is the 
Michigan lake shore region, in Michigan ; next, 
the bluffs about Alton, 111., and then the whole 
timbered region south of Centralia. South of 
the Ohio river, and in Missouri and Kansas, and 
south, the peach is everywhere at home. The 
peach orchard should have good cultivation early 
in the season, and the pruning should consist 
simply in shortening in the branches, to lieep the 
head as dense as possible. The peach is so easily 
grown that it seems strange that Western farmers 
should not plant them more for home use. They 
will, with care, bear two or three years in five, 
up to the northern limits of Illinois, and when 
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the trees are winter killed they may be easily 
renewed. We have seen finer peaches nowhere 
than used to be grown on the sandy soils in pro- 
tected situations near Chicago. Above we give 
the list of varieties supposed to be adapted to 
various sections of the United States, as lately 
revised by the American Pomological Society, 
in which will be found varieties adapted to any 
climate where the peach will flourish. 

The columns explain: Size — 1 , large; m., 
medium; s., small. Class — F., freestone; C, 
Clingstone. Color— relative to the flesh, w , 
white or pale colored; y., yellow or yellowish; 
g., greenisli white, red at stone. Quality — j. v., 
juicy, vinous; m. j. r., melting, juicy, rich; s. j.. 
sweet and juicy; s. j. h., sweet, juicy and high 
flavored. Glands — s., serrated, without glands; 
g., glands globoise; r., glands reniform. Season 
— the season of maturity, as Early, medium or 
Late, those designated as Early, ripen in lat. 43° 
I previous to or about Sept. 1; Medium; those 
ripening from 1st to 15th Sept., and Late those 
after that period ; a few of the Very Early and 
Very Late are so designated — E. , early ; M, me- 
dium; L., late; V. E., very; early; V. L., very 
late. Origin — Am. American; F., Foreign. 
*, signifies doing well ; * *, great superiority and 
value; f, new and recently introduced for trial. 

PEA-NUT. (-oober, Pindar, Ground Pea, 
Ground Nut. Aracliis hypogma. In Tennessee 



and down the Mississippi, it is known by the 
name of Goober, and on the Atlantic coast as 
Ground-pea; commercially, however, the word 
pea-nut is the usual term. It is a native of India, 
but is now extensively raised in Virginia and 
North Carolina, and in Kentucky and Tennessee 
and Southern Illinois. Those raised in the sandy 
soils of the Atlantic coast are the best. A pecu- 
liarity of the pea-nut is that when the plant flow- 
ers, the young seed pod enters the soil where the 
seed ripens, as is shown in the cut. The seed is 
sometimes planted all over the surface at a dis- 
tance of a foot apart each way, and if not earthed 
up, the vines will yield a ton of dry fodder per 
acre, considered fully as good as clover. The 
usual way of cultivation is to plant in drills three 
feet apart, one nut in a place, at a distance of 
twelve inches apart. The earth is kept free of 
weeds and at the time of blossoming the drills are 
bedded up so as to make a mellow surface for the 
young nuts to strike in. When ripe, the vines are 
pulled and dried, without getting wet, the peas 
whipped off, cleaned up in a common fanning 
mill and sacked for market. The produce varies 
from sixty to ninety bushels and even more per 
acre. The seed produces a most excellent oil, 
superior to olive oil for salads. As an illumi 
natiag oil it is excellent, burning with a clear 
flame and pleasant fragrance. The seed produces 
from forty to fifty per cent, of oil, and the nuts 
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are largely used in the adulteration of chocolate, 
and especially in chocolate preparations of con- 
fectionery'. The following is from a practical cul- 
tivator in Virginia : Any soil that can be put iu a 
friable condition, and kept in that state, will 
produce peanuts ; but that which is best adapted 
to their growth is a light, gray soil, without 
being very sandy. The color of the pods 
always partakes of the color of the soil ; and as 
the brightest pods always bring the most money, 
so the gray land is to be preferred. When har- 
vested thex are perfectly clean, scarcely a par- 
ticle of soil adhering to them. Not so with red 
or chocolate-colored lg,nds. They leave a stain 
on the pods, of which they can not be divested 
even by washing — a practice frequently resorted 
to for the purpose of getting a fancy article. 
When taken to market the bright nuts will com- 
mand from ten to fifteen cents more per bushel 
than the brown, though equal in all other 




respects. The gray soil is therefore to be selected 
when there Is freedom of choice, but the brown 
soil, when of the right texture, is equally Dro- 
ductive. In choosing a site for planting, refer- 
ence should be had to the crop of the previous 
year. Peanuts require a clean soil; they will 
follow any hoed crop to advantage, with the 
exception perhaps of sweet potatoes. Corn land 
is generally preferred. In tide-water "Virginia 
much of the land was heavily marled m former 
years, and whenever this is the case an impor- 
tant and perhaps the chief requisite to success 
has been already provided. The peanut will 
not fruit except on a calcareous soil. The vines 
may grow with the greatest luxuriance, cover- 
ing the whole ground, but in the absence of lime 
or marl the pods do not fill; they turn out to 
be nothing more than what is popularly called 
pops. If, then, the land has not been previously 
marled or limed, it will be necessary to apply 



say a hundred and fifty bushels of marl or fifty 
bushels of lime, to the acre. The kind of lime 
chiefly used of late years is burned oyster shells, 
which may be had in abundance in all the large 
towns. It is applied in either of several ways, 
according to the convenience of the planter, and 
with about equally good effect. If there is any 
choice, spreading broadcast is perhaps the best, 
to be done before the land is plowed ; in which 
case the quantity should be about fifty bushels 
to the acre. A favorite mode, where a large 
surface is to be planted, is to strew the lime in 
the furrow over which the bed is to be raised for 
planting. In this case a less quantity will 
answer, by reason of its being more concentra- 
ted — say twenty bushels. Other planters, again, 
who are hurried in their work, spread the lime 
over- the beds after the crop is planted, at the 
rate of about thirty bushels to the acre. Either 
mode is attended with good success ; but wher- 
ever it is practicable to have a choice of land 
that has been sufiiciently marled or limed in 
former years, and preserved by judicious cul- 
ture, the best results are found to follow. In 
such cases the yield not unfrequently reaches a 
hundred bushels to the acre. The product 
ranges frofn the quantity stated down to twenty- 
five or thirty' bushels to the acre, according to 
the skill, or want of skill, of the planter — a fair 
average of the whol(} being ^estimated at fifty 
bushels. Few persons make peanuts part of a 
regular system of rotation, but the pre-eminent 
success of a gentleman who has followed the 
plan is worthy of special reference. The lot 
intended for peanuts, say next year, has been 
seeded in stock peas this year, the vines to be 
plowed in sometime in September. The vines 
afford a great quantity of vegetable matter, which 
beconfies thoroughly decomposed by the time for 
planting the crop. When the season for plant- 
ir^ is at' hand, the ground is replowed and laid 
off, and ten bushels of lime and a hundred and 
fifty to a hundred and seventy-five pounds of 
superphosphate strewn in the furrows to be 
ridged over. The year following peanuts the 
land is planted in sweet potatoes, with a liberal 
dressing of stable manure. The third year it is 
laid down in stock peas again, to be followed by 
peanuts as before, always repeating the lime and 
superphosphate. Having selected the ground, it 
is to be plowed with a one-horse plow in March 
or April to a depth not exceeding four or five 
inches. The advantages of shallow culture will 
be apparent from the fact that the peduncles con- 
tinue to penetrate the earth until a firm bed is 
reached on which to deposit the nut; and the 
still further fact of the increased facility 
afforded in harvesting as will appear when we 
come to treat of that branch of the subject. 
About the 10th to the 20th of May is the time for 
planting. If the land is thin and needs manur- 
ing, open furrows three feet apart, and strew in 
a hundred to a hundred and twenty-five pounds 
of Peruvian guano, or from a hundred and fifty 
to two hundred pounds of superphosphate of 
lime. The former is generally used, because of 
the greater certainty of getting a pure article, 
but nothing can be better than the latter when well 
prepared. The f uitow is then to be ridged over 
and the whole surface thrown into three-feet 
beds, which should be reduced to within two or 
three inches of the general level of the field. 
Then mark off the rows, and at distances of 
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eighteen inches plant two seeds, covering them 
an Inch to an inch and a lialf deep — not more. 
In ten days or two weeks according to the 
■weather, the young plants begin to come up. 
As it is very important to get a good start, the 
missing hills should be replanted at the earliest 
moment. It is the custom of some planters to 
put an extra quantity of seed in every fourth or 
fifth row, to furnish plants for transplanting, if 
needed; if not needed, they can he thinned out. 
As soon as the grass makes its appearance give a 
light plowing, throwing the earth from the 
vines, and following with the hoe, thoroughly 
removing all the grass from the row. Plow 
again as soon as the grass reappears, this time 
using a double shovel or cultivator, and the hoe 
as before directed. If the season should prove 
to be very wet, a third working may be neces- 
sary, making use of the cultivator and hoe 
iigain. Next comes the time for laying by, the 
vines having extended nearly half way across 
the space between the rows. This is done by 
running a mold-board once in the middle 
hetween the rows, and drawing the earth up to 
'the rows with a hoe, care being taken not to 
■cover the vines and to disturb their position as 
little as possible, as the fruit will now be form- 
ing. It will be necessary also to guard against 
making the bed too high. When there is grass 
in the row it must be pulled up by hand. Soon 
after this the vines will cover the whole ground, 
find repress every other growth, unless it may be 
& chance weed that escaped notice at the former 
working. The time for harvesting the crop is 
from the 15th to the 30th of October, immedi- 
ately after the first, frost. When the crop is for- 
ward, or when it is an object to get a portion of 
it early in market, the operation may be com- 
menced in the latter part of September; but the 
longer the vines continue to grow, the greater 
will be the number of sound pods. Select a time 
when the weather is settled and favorable, and 
-with three pronged hoes loosen the vines along 
the rows. Hands follow the digger, pull up the 
vines, shake the dirt from them, and leave them 
in the same place. In dry weather they will be 
.sufficiently cured in two days to be shocked. 
Showery weather, though it may somewhat 
delay the curing, does no injury. One of the 
advantages of shallow culture becomes apparent 
in harvesting. When the fruit Is deposited only 
a few inches below the surface, the vine is 
detached from its position with little or no loss; 
when the depth is greater, the stems or pedicels 
are liable to be broken ofE. In shocking, pro- 
vide stakes seven feet long, made sharp at both 
«nds; then lay two fence rails on the ground as a 
foundation, but with supports underneath to 
afford free access to the air. The stakes are 
stuck in the ground at convenient intervals 
between the rails, the stacks built up around 
them, and finished off by a cap of straw to shed 
the rain. The diameter of the stack is made to 
conform to the spread of a single vine. After 
remaining about two weeks in the stack the 
picking should be begun, taking off none but 
the matured pods. These are to be carried to 
the barn, and prepared for market by finish- 
ing the drying process, and then fanning and 
•cleaning.- "The most tedious part of the work is 
the picking. An expert discriminates at a glance 
hetween the mature and immature pods, but can 
not pick more than two and a half or three 



bushels per day. A machine to perform the 
operation -would be a most valuable invention. 
Unless the management in the barn is carefully 
conducted, there "is great danger, where there is 
much of a bulk, that the peas will become 
heated and moldy. The condition in which the 
early deliveries are often received at market 
renders this caution quite necessary. In fact, 
there i.s as much slovenliness in the handling of 
this crop as there is in regard to any other; per- 
haps more, for the reason that so many inexpe- 
rienced persons engage in the culture every 
year. Until the pods are thoroughly seasoned, 
the bulk should be frequently stirred and turned 
over. A certain classification, in respect to 
quality, obtains in peanuts as in every other 
article of agricultural produce. The descriptive 
terras in general use are inferior, ordinary, 
prime, and fancy; but these aire not so definite 
as to admit of no intermediate grades. Assum- 
ing prime to be the standard, and that the prime 
are $2.73 per bushel, then inferior will be worth, 
say $1.00 to $1.50; ordinary, $3.00 to $2.50; and 
fancy, $3.00. Seed peanuts always command an 
extra price; ranging from $3.25 to $3.50. There 
are two very distinct varieties of peanuts, known 
respectively by the names of the Virginia, and 
the Carolina or African. The diversity between 
them, however, does not amount to a specific 
difference, the chief characteristic being that the 
one has a large pod and bean, and the other a 
small one. The Virginia is cultivated almost 
exclusively for eating, while the Carolina is 
principally used for the manufacture of oil, 
which can not be distinguished from olive oil, 
and is, accordingly, sold as such. The standard 
weight of the Virginia peanut is twenty-two 
pounds to the bushel ; that of the Carolina twenty- 
eight pounds. In the markets they are always 
sold by weight. A matter of primary impor- 
tance is to provide seeds of good quality for 
planting; and in order to be assured of their 
excellence, the planter should either raise them 
himself, or buy them of a person on whose 
fidelity he can rely. If, after the vines are dug 
and they are lying in the field, they should be 
exposed to frosty weather, the germinating 
principle would be destroyed or impaired. As a 
merchantable article, however, their value is not 
affected. Neither should the nuts become the 
least heated or moldy; nor should they be 
picked off the vines while wet, or before they 
are thoroughly cured. It is obvious, therefore, 
that the most careful attention is requisite in this 
matter. Previous to planting, the pods should 
be carefully shelled and every faulty bean thrown 
out; not even the membrane inclosing the seed 
should be ruptured. It takes about two bushels 
of peanuts in the pod to plant an acre. 

PEAR. Pyrus communis. The pear would 
undoubtedly be the favorite dessert fruit of the 
day, were it not, that, owing to the blight and 
other disabiUties neither uniform crops, nor the 
life of the tree itself can be depended on even m 
the most favored localities in the United States. 
The delicious varieties of the present day leave lit- 
tle to be desired as a fruit to be eaten out of the 
hand Pears are older than history, and yet it is 
only within the last 150 years that the exquisite 
qualities of this fruit have been developed, and 
only within the last fifty years that it has really 
been brought to perfection. This indeed maybe 
said of the apple, the plum, the cherry and the 
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peach, and yet not to the same degree. Although 
Belgium has been called the Eden of the pear, 
yet neither there nor elsewhere has a fruit been 
produced that will equal our Seckel, a chance 
seedling found in a hedge row in Pennsylvania, 
yet the average citizen will pass it by on our 
fruit stalls. They want big pears, and they get 
them, while the wise talie the little russet red 
Seckel, and laugh in their sleeves. California is 
, now the most famous pear growing district in 
the United States. In the vicinity of Boston, 
they do fairly well. Large quantities are sent 
from the Michigan 
lake shore region of 
Michigan. There 
are small orchards, 
and occasionally 
an old tree, as at 
Detroit,Mich.,Vin- 




OUTLINB OP PEARS. 

cennes, 111., and near Indianapolis, Ind. We 
wish we could advise the general planting of 
pear orchards. We can not. Nevertheless every 
farm orchard should have a small collection of 
pears. Among the varieties of good pears that 
succeed measurably well in various parts of the 
country are: 1. Bartlett; 3. Belle Lucrative; 3. 
Beurre d'Anjou; 4. Duchesse d'Angouleme; 5. 
Flemish Beauty; 6. Howell; 7. Lawrence; 8. 
Onondaga; 9. Seckel; 10. Sheldon; 11. Winter 
nelis. 1, 3, 4, 5, 6, 7, 9 and 11, are favorites in 
the West. Winter nelis, however, wants age to 
make it productive. The outline cut given above 
will show the forms of pears from obovate to 



oblong-bvate-pyrif orm. No. 1 being a represen- 
tation of Pitmastoh Duchess; 2. DuTiamel du 
Morceau, and 3. Hoosic. The pear is peculiar 
in its growth, as a rule, inclining to pyramidal 
in the form of the tree, though they vary consider- 
ably. The cuts on page 716 represent two dwarf 
trees which will explain themselves. So on page 
717 we give an illustration of the Howell pear 
showing the form and distinctive markings of 
the fruit, and also a branch and leaf. While we- 
can not advise the planting of pear orchards 
except in peculiar soils and localities, subject to. 
blight, yet every farm should have some pear 
trees in the home orchard. The following 
remarks will suflBciently cover the ground in 
relation to soil, situation and care : A low situa- 
tion should always be avoided, on account of the 
greater extremes of temperature, humidity and 
especially want of deep drainage, for the pear 
will not succeed except on a deeply 
drained soil. A sloping hillside, contig- 
uous to a well defined valley, forms the- 
choicest orchard site, not only for pears, 
but for other fruits as well. To insure- 
the greatest advantage from position the- 
trees should not be planted lower than, 
within fifty f^et of upright elevation 
from the lowest point in the valley. The- 
cold air will then settle during the night 
in a stratum below the trees, and the- 
warm air accumulated in the- 
lower ground during the day 
will be pressed up to the- 
higher altitude occupied by 
the orchard, and thus afford, 
considerable protection in. 
cold nights The .obvious- 
necessity of shelter to pear- 
orchards has led, in some in- 
stances, ~ to the mistake of 
selecting low grounds for 
their apparently well-pro- 
tected position;- which, for 
the; reasons given above, are- 
the worst possible localities- 
Contrasted with valley plant- 
ing, even what might be- 
termed bleak exposures have- 
the preference, and the un- 
satisfactory results attending: 
orchards in low protected 
grounds has led to a sup- 
position that shelter is in- 
jui-ious rather than benefi- 
cial. The addition Sf shelter 
to an otherwise judiciously 
selected site is quite different 
from endeavoring to secure- 
it by choosing a low situa- 
tion. The efficacy of protection is now generally 
well understood, especially by those who attempt 
pear culture in regions that are comparatively 
treeless. Even the White Doyenne, the famed 
Virgalieu, or butter pear, worthless in exposed 
situations, is produced in all its pristine excel- 
lence, where the tree is protected, as may be seen 
in many old gardens in cities, where this variety 
is still common. The shelter required Is not so 
much to repel or alleviate mere thermometric cold, 
as it is to arrest evaporation and its accompanying 
exhaustion of vitality, by checking the rapid and 
penetrating action of dry winds. Evergreea 
trees afford the most perfect shelter in the least 
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space. A single row of Norway .firs, Austrian 
pines, or other equally hardy evergreen trees will 
give shelter for a considerable distance; thioklv 
planted belts of deciduous trees will also render 
effective service. How far apart these belts and 
hedges should he placed, and in what direction 
they will be most useful, will depend upon the 
surroundings and local specialities. As the best 
mode of draining a field will depend upon its 
surface undulations, so the best mode of shelter- 
ing will be guided by the general aspect and 
position of the orchard. The pear will exist in a 
variety of soils, but attains greater perfection in 
clayey loam. Even on stiff clays the tree will 
grow and produce very satisfactorily under the 
ameliorating influences of the preparation and 
culture which such soils require. Draining first 
and subsoiling afterwards are the chief requisites 
for gradual amelioration; in short, while a water- 
soaked clay soil is the most utterly worthless of 
all lands for the growth of any crop, a properly 
drained and aerated clay soil is by far the most 
valuable, and only requires careful manage- 
ment to render it available for the best produc- 
tions of the orchard, farm, or garden. The 
prominent precaution in managing a clay soil is 
never to work on it while wet, but only when it 
is dry to friability. No expedient or process of 
culture will compensate for the injury sustained 
by working clay soils during summer, when they 
are saturated with water; the injury can not be 
remedied except by a winter's freezing, whicli 
will again produce friability under proper treat- 
ment. Soils of a sandy or gravelly character are 
not well adapted to the pear. In these soils, so 
variable in their degree of moisture, the trees 
ripen prematurely and drop their foliage early, 
if the weather proves dry toward the end of 
summer; then, in the event of moist weather 
following a period of drought, a late secondary 
growth will be produced, which, failing to 
mature, induces a tendency to blight, and pre- 
disposes to other diseases. Surface dressings of 
compost, repeated cultivation, or constant mulch- 
ing, will counteract to some extent, the effects 
of uncongenial soil for the pear roots, but where 
it is impracticable to select any but a tliin gravel 
or sand for the growth of this fruit, Ihe dwarf 
tree is preferable, as the roots of the quince 
can be confined to a small area, which may be 
prepared and maintained to meet all requiie- 
ments of growth. Where the soil has been pre- 
pared by deep tillage it will not be necessary to 
dig holes deeper than required to merely cover 
the roots of the plant. In heavy soils that have 
not been prepared in the most thorough manner 
the holes should be made wide rather than deep. 
In gravelly subsoils pits may be dug eighteen 
inches in depth, the surface soil and subsoil being 
.thrown out at opposite sides, and filled in equally 
until the proper height is reached for setting the 
plant. In either case about a bushel of compost 
made up of leaf mold, rotted manure, and light 
soil if carefully spread around the roots, will 
form'an admirable rooting medium; this should 
be finely pulverized and rather dry than wet 
when used. Deep planting and shallow planting 
are the injurious extremes in setting trees. The 
plain and incontrovertible rule is to set the plant 
so that the poyit from whence the stem and roots 
proceed in opposite directions will be about one 
inch below the level of the surface of the ground. 
It is infinitely better to plant so that some future 
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surface dressmg may be required to cover the 
swelling exposed roots, than to have them buried 
below the ready influence of atmospheric heat 
and air. The preservation of a proper degree 
ot moisture in the soil surrounding the roots of 
the tree is the principal object of culture during- 
the first summer after planting. Both the kind 
and amount of care will depend upon the nature- 
of the soil and the condition of the weather- 
something will also depend upon the first prepar- 
ation of the ground. Where the soil has been 
drained, deepened, and pulverized, and the sur- 
face is loose and mellow, nothing further will be 
required than merely to prevent a gi-owth of 
weeds. If the surface is tenacious, frequent stir- 
ring, especially after rains, will probably suflSce, 
but where the soil is shallow and largely com- 
posed of sand or gi-avel, mulching will most 
effectually accomplish the purpose. Any loose 
material will answer as a mulch, such as coarse- 
manure, strawy litter of any kind, or short grass 
as cut from lawns ; where a few trees only are to- 
be oared for, tan bark and refuse charcoal dust 
are frequently employed. Mulch should not be 
applied before the middle of June, unless the 
weather proves very dry and warm previous to- 
that time, and on clean ground it may remain 
during the following winter, or be renewed if 
exhausted; but in rough soddy ground, where 
field mice may lurk, the soil around the trees, 
should be fine and kept clean and compressed. 
The best mode of treating the soil in pear 
orchards is an important question both in regard 
to the health of the tree, and the production of 
fruit. liaying aside all special circumstances, it 
appears evident that the condition of the plants, 
"will indicate the treatment required; the object 
being to maintain health and encourage fruit- 
fulness, and the measure of successful accom- 
plishment of these conditions will gi-eatly depend 
upon the knowledge of the principles governing- 
vegetable growth possessed by the cultivator. 
When the trees are young the chief object is to 
encourage judicious growth, by employing- 
expedients known to favor vegetable extension, 
such as the application of manures, breaking up- 
and pulverizing the soil, surface stirring, and 
other similar operations. By judicious growth 
is meant a luxuriance not incompatible with 
maturity, and as this will depend upon climate and 
locality, it- is evident that a discriminating- 
knowledge of cause and effect will largely influ- 
ence success. In northern latitudes where the^ 
season of growth is confined to five months" 
duration, it will be impossible to mature the 
same amount of wood that can be produced on 
trees in a locality having seven months of grow- 
ing season. In the latter case stimulating appli- 
ances may be used with the best effects that 
would only tend to dissolution in the climate of 
short summers. The great desideratum in fruit 
culture is ripened wood; all useful cultivation 
begins and ends with this single object in -view, 
and is the criterion of good or bad management.. 
To cultivate, or not to cultivate, is a question to 
be determined by climate and condition of soil. 
Where it is deemed advisable to encourage- 
growth, it will be proper to employ such appli- 
ances of culture as are known to produce that 
result; and again, when ample luxuriance is. 
secured, and the tendency is still in that direc- 
tion, all surface culture should be abandoned, 
and the orchard be laid down in grass, cultivation. 
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to be again practiced when the trees indicate its 
necessity. The pear tree is usually a victim of 
excessive pruning. It is pruned in winter to make 
it grow, and pruned and pinched in summer to 
make it fruit. Why is it that the pear, more than 
other spur-bearing fruit trees should be sup- 
posed to require so close and continued pruning 
does not appear of easy explanation. It is evir 
dent that this immoderate pruning is not fol- 
lowed by satisfactory results, for while apple, 
plum, and cherry trees fruit with abundant regu- 
larity, with but little attention to pruning, 
unf ruitfulness in the pear is a frequent cause of 
complaint, especially with those who pay the 
strictest attention to pruning rules, showing 
clearly that successful pear culture is not depend- 
ent upon pruning alone. While it is perhaps 
equally erroneous to assert that pear trees should 
not be pruned at all — an extreme which no expe- 
rienced cultivatoi' will indorse — it is worthy of 
inquiry whether unpruned trees do not exhibit a 
better fruit-bearing record than those which have 
been subject to the highest pruning codes. How 
far the proverbial liability of the pear to suffer 
from blight may be due to the interference 
and disarrangement of growths caused by sum- 
mer pruning it may not be possible to decide, 
but the tendency to late fall growths, and the 
consequent immaturity of wood which is thereby 
encouraged, is well known to be of much injury^ 
and greatly conducive to disease. Perhaps no 
advice that has been given is so fruitful a cause 
of failure and disappointment in fruit culture as 
that embodied in the brief sentence. Prune in 
summer for fruit. The physiological principle 
upon which this advice is based is that which 
recognizes barrenness in fruit trees as the result 
of an undue amount of wood growth, ,and that, 
in accordance with acknowledged laws, any pro- 
cess that will secure a reduction of growth will 
induce fruitfulness. The removal of foli^e 
from a tree in active growth will weaken *its 
vitality, by causing a corresponding check to 
the extension of roots, but the removal of the 
mere points of strong shoots has no palpable 
effect in checking root growth, the roots pro- 
ceed to grow, and the sap seeks outlets in other 
channels, forming new shoots, which in no way 
increase the fruitfulness of the plant. While it 
may be confidently stated that, 'as a practical 
rule, easily followed, and of general application, 
summer pruning for fruit can not be recom- 
mended except as an expedient rarely success- 
ful, it is also true that there are certain periods 
in the growth of a plant when the removal of a 
portion of the shoots would tend to increase 
the development of the remaining buds, without 
causing them to form shoots. For example, if 
the growing shoots of a pear tree are shortened 
or pruned by removing one-third of their length, 
say, toward the end of June, the check will 
immediately cause the remaining , buds on these 
shoots to push into growth and produce a mass 
of twigs as far removed as may be from fruit- 
producing branches. Again, if this prumng is 
delayed until August, and the season subse- 
quently proves to be warm and diy, the proba- 
bilities are that the remaining buds will develop 
into short spur-like shoots, from which blossom 
buds may in course of time be formed; but if 
the season continues wet, and mild and growing 
weather extends late into the fall, these same 
shoots will be lengthened into weakly, slender 



growths, which never mature, and are of no use 
whatever. There is no certainty as to the proper 
time to summer prune, because no two seasons 
are precisely alike, and trees vary in their vigor 
from year to year; and yet this uncertain, indefi- 
nite, and constantly experimental procedure is 
the basis upon which the ^advice to prune in 
summer for fruit is founded. The pear tree, in 
fact, requires very little pruning, and that only 
so far as may be necessary, to regulate branches 
in either of two exigencies. In the first 
place, when the young tree is placed in its per- 
manent position in the orchard, its roots will be 
greatly disturbed and many of them destroyed; 
it will therefore be expedient in this exigency to 
abridge the branches, so as to restore the balance 
of growth that exis,ted between the roots and 
branches previous to removal. This pruning at 
transplanting has its opponents on the theoretical 
grounds that, as the formation "of roots is 
dependent upon the action of leaves, it must 
follow that the more branches and leaves left 
upon a plant the more rapidly will new roots be 
produced; but there is one important element 
overlooked in this reasoning,, namely, this loss 
of sap by evaporation, which speedily exhausts 
the plant, while it has no active roots to meet 
the demand. The proper practice is to reduce 
the branches so' as to give the roots the pre- 
ponderance, and many kinds of trees can only 
■ be successfully removed by cutting the stem off 
close to the ground. If the tree has been 
pruned close back at planting, the first summer 
will develop the foundation for a well-balanced, 
syinmetrical' plant, but as this result depends 
upon a good start, it is well to keep an eye on 
the young growths during the first season, and if 
any of the shoots appear to be developing to the 
detriment of others equally necessary for future 
branches, the points of such shoots should be 
pinched off, but in doing so, let there be as 
small a removal of foliage as possible, the object 
being not to weaken, but merely to equalize 
growth. It is claimed, as a general rule, that no 
advantage will be gained by pruning any portion 
Of the shoots after thafirst season, unless in the 
case of weakly trees, which will be strengthened 
by pruning down during winter. The removal 
of branches during summer weakens growth, but 
when a portion of the branches are removed after 
growth is completed, the roots, not having been 
disturbed, will have the preponderance, and the 
number of buds being diminished, those that are 
left will receive increased vigor. It should never 
be forgotten that there is nothing more certain 
than that by shortening in or pruning back the 
ends of shoots, either in summer or winter, the 
fruit-producing period is retarded, and the fruit- 
producing capabilities of the trees abridged. 
Fruiting spurs will not form where the gi'owths 
are constantly interrupted and excited by prun- 
ing; but, after the third or fourth year, young 
shoots will, in the majority of varieties, become 
covered with fruiting spurs the second year after 
their formation, if left to their natural mode and 
condition of growth. Of course this refers to 
trees in soils of moderate fertility, grown in a 
climate favorable to the plant. The only prun- 
ing, then, that is really essential, after the plant 
has become established, will be confined to thin- 
ning out crowded branches ; and this forms the 
second exigency for pruning. If Ipw-headed 
trees are preferred, those branches that have 
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become destitute of fruiting spurs near the body 
•of the tree may be cut out and a young shoot be 
allowed to take the place of the one removed. 
There will be no lack of young shoots for this 
purpose, as they will be produced from the base 
■of the cut branch, selecting the strongest and 
best placed to occupy the vacancy, if such occu- 
pancy is desired. This mode of cutting back 
branches will be more particularly essential in 
the case of dwarf pears, as the quince roots are 
-unable to support a tall, heavy-headed tree, but 
in all other respects dwarf pears should be treated 
the same as standards. In comparing remarks 
-and observations made by different cultivators 
with reference to the merits of varieties, their 
growth, productiveness, size, andquality of fruit, 
^nd other characteristics, there is found so great 
.a disparity as to lead to a supposition that dif- 
ferent varieties are being discussed under the 
same name. No doubt this is occasionally the 
case, but the difference caused by the influence 
■of the stocks upon which they are worked is fre- 
quently to blame for these discrepancies Every 
nurseryman is aware of the great irregularity of 
growth in plants of the same variety; they may 
have been grafted at the same time on stocks of 
«qual size — planted on the same day and in the 
same soil, yet their comparative growths will vary 
considerably ; so much difference ejcists that the 
plants will be classed into two or more sizes, and 
£eld at different valuations. Although the vigor 
of growth imparted is thus varied, the habit of 
the variety is not changed, the upright form of 
growth will still characterize the Buffium, and the 
•.spreading habit of the Eostiezer will remain with 
■each individual of that variety ; but in a planta- 
tion of fifty of any sort there will be some weak 
growers, and an occasional specimen that, after 
lingering on in a sickly condition for several 
years, will finally be removed. It is reasonable 
to expect these diversities in the growth of stocks 
produced from seed, and the influence they im- 
part to the graft, but it is seldom that allowance 
is made for the many peculiarities that may 
undoubtedly be traced to this cause. This is still 
further confirmed by the more uniform growth 
of dwarf pears, the stocks of which are produced 
from cuttings or layers, and are consequently of 
more uniform vigor, being an extension of one 
individuality, instead of the separate individu- 
.alities of seedling plants. The greatest drawback 
to extended pear culture is the disease familiarly 
known as blight. The predisposing cause of this 
malady has not been specifically determined; the 
active cause of dissolution is known to be para- 
sitical fungi. This much, however, experience 
seems to confirm, that trees placed in positions 
and under circumstances of soil and climate that 
insure a growth of moderate vigor, which growth 
■shall become perfectly matured and solidified 
before the advent of winter, are so seldom 
attacked by this disease as to be, for all practical 
purposes, exempt. A safe practice, and one that 
will probably become general when further and 
■extended experiments prove its value, is to cover 
the body of the tree and all the principal branches, 
but not the buds, with a wash, formed by plac- 
ing one peck of lime and two pounds of sulphur 
in a vessel, and adding sufficient boiling water 
to slake the lime. If the white color is objection- 
able it can be changed to any other more suit- 
Able. The spread of fungi on the bark of trees 
iias been arrested by timely application of this 



mixture. The opinion is now becoming preva- 
lent that close planting, so that the trees slielter 
each other, is advantageous. For standard trees, 
eighteen feet apart is considered a good maxinmm, 
and ten feet for dwarfs. These distances pre- 
clude the practicability of using horse-power 
in the culture of the soil, at all events after a few 
years' growth; which, all things being considered, 
may be regarded as a step in the right direction. 
PEAT._ A. fibrous earth, the remains of the 
decomposition of aquatic grasses, in a transition 
state toward the formation of coal. Localities 
where found, are termed peat bogs, and when 
other fuel is scarce it is commonly used, burning 
with a clear fiame or smouldering, according to 
its quality. It is cut, with a peculiarly shaped 
tool, in the form of large bricks, and after being 
thoroughly dried, is stored away for use. Peat 
is not common in the United States on account 
of the rarity of the peculiar swamps where it is 
found. In northern Indiana, and in some por- 
tions of Wisconsin, there are rather extensive 
bogs of peat, but the cheapness of other fuel 
renders its use unprofitable. Probably the 
abundance and cheapness of wood and coal in 
the United States has prevented the develop- 
ment of the resources of our peat bogs. Peat, 
according to various analyses, presents a general 
similarity m composition, the difference in qual- 
ity being sand of accidental mixture. Air-dried 
peat usually contains from fifty to sixty per 
cent, of carbon, although the best samples reach 
seventy -five per cent. Thus from one and a quar- 
ter to one and a half tons of peat should be equal 
to a ton of good coal. The top of the best peat 
bog is always composed of a spongy mass, con- 
sisting of decaying vegetable matter, roots, etc. ; 
deeper it becomes more and more homogeneous 
in its nature, until, at length, all trace of vege- 
table structure is lost, and we find a dense black 
mass of hard \ and compact peat, ranging in 
specific gravity wh' n dried, from that of water 
to considerably less. That near the top of the 
bog may not have a specific gravity of more than 
0.28, but some dense Irish peats have shown a 
specific gravity of 1,058. In curing peat it is 
essential that it be thoroughly dried, since if 
moist, it will generate heat, and undergo spon- 
taneous combustion. The same fact is observed 
in some of our soft coals that become air-slaked, 
and thus take fire. 

FECK. A dry measure of two gallons ; a quar- 
ter of a bushel. 

PECORA. The Ruminantia. 

PECTIN. The jelly of fruits, roots, and 
plants; itis soluble, transparent, insipid, and much 
like gum. Pectic acid is very similar, isomeric, 
and bibasic; the salts are called pectates. 

PECTINATE. Divided so as to resemble 
the teeth of a comb. 

PECTORAL. Relating to the chest. 

PEDATE. Resembling the foot of a bird. 

PEDICEL. The foot stalk of the flower, not 
of the bunch of flowers, which is the peduncle. 

PEDIMENT. The triangular ornament over 
a building, door, window, etc. ; it is often sculp- 
tured, and seldom exceeds in height two-mnths 
of its width. . , 

PEDIP A LPS. Spiders and other arachmdana, 
with the feelers in the shape of claws. 

PEDUNCLE. The main flower stem. 

PELLICLE. A deUcate covenng, film, or 
membrane. 
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PELLITORY OF SPAIN. Antlwrnispyrefh- 
rum. A perennial herbaceous composite, the 
root of which is very pungent, and is cliewed 
for toothache. It is very similar to chamomile. 

PELT A. A shield; the seed shield of some 
lichens. A peltate leaf is shield-shaped. 

PELTRY, PELTS. The dry, unprepared 
skins of animals. / 

PELVIS. The bony cavity situated at the 
lower part of the belly, formed by the sacrum 
and innominata bones. 

PENCIL OF LIGHT. A divergent beam of 
small size. 

, PENDANT. In Gothic architecture, an orna- 
mented polygonal piece of stone or timber hang- 
ing down from the vault or roof of a building. 
In ancient writers the springers of arches, which 
rest on shafts or corbels, are called pendants. 

PENDENTIVE. In architecture, the portion 
of a vault between the arches under a dome. 

PENDULOUS. Hanging,- branching over. 

PENDULUM. Any weight suspended by an 
inflexible rod, and moving freely about a point. 
Its oscillations, whether wide or limited, are 
always performed in the same period &f time; 
but the period is directly as the square root of 
the length of the rod. 

PENICILLATE. Furnished witji small 
bunches of hair. 

.PENNYROYAL. Mentha. pulegium. A kind 
of mint cultivated for its essential oil ; used in 
medicine. The American plant is Hedeoma pide- 
gioides; not a true mint, but its odor is similar to 
that of the European plant ; many insects, among 
which especially ticks, are remarkably annoyed 
by its presence. 

PENNYWEIGHT. Twenty-four grains, or 
one-twentieth of an ounce troy. 

PENT AMER ANS. Coleopterous insects, with 
five joints on the tarsus of each leg. 

PENUMBRA. The partially dark outer 
shadow. 

PEPO. The form of fruit sittiilar to the melon 
and other cucurbitaceae. 

PEPPER. Ptper. The black and white 
pepper of commerce is the fi'uit of a vine, grown 
principally in Java, Sumatra, Ceylon, and other 
tropical Asiatic countries. White pepper is the 
black pppper divested of its skin. There are 
numerous species of the genus. Red pepper, 
capsicum, is a name given to numerous herba- 
ceous plants natives of tropical countries, but 
some varieties of which are cultivated in almost 
every garden for pickling. The pods are the 
parts used, being red or yellow when ripe. 
The red (cayenne) pepper of commerce, is the 
long, small, red pepper. The iDest soil is one 
that is rich, mellow, dry, and in a warm situa- 
tion. One ounce of seed will yield between 
two and three thousand plants. The earliest 
sowing can be made in March, upon a gentle 
hot-bed; or delayed until the first part of May, 
in a sheltered border. Cover the seed near half 
an inch deep. When the plants are two inches 
high, they should be removed to their final loca- 
tion, to be set in rows two feet apart each way. 
Until they become established, protect them 
from the noonday sun ; and occasionally, during 
all dry weather, give them gentle sprinklings of 
water. Keep the sOil open and clean. ^ 

PEPPER GRASS, PEPPERWORT. Gar 
den cress. 

PEPPER, INDIAN. Piper nigrum. An 



endogenous climbing shrub of Sumatra, the 
fruit of which appears on spikes at three years, 
and forms the black pepper of commerce. The- 
same, hulled by rubbing, constitutes white pep- 
per. The celebrated betel, or intoxicating pep- 
per, chewed by the natives of India with lime,. 
(chunam,) is the fruit of the Piper betel. 

PEPPERMINT. Mentha piperita. The- 
genus mentha is an extensive one, comprising- 
about sixty species. Among the more impor- 
tant, for use, are peppermint, spearmint, {M. 
mridis,) and pennyroyal, M. pulegium. Spear- 
mint is used for sauces, salads, and in spups and. 
stews, also for mixing with liquors; pennyroyal 
used to be employed in cooking; peppermint is; 
distilled, and its oil formed into essence, in 
which form it partakes of the nature of all the- 
labiate plants. The mints are all cultivated in 
a similar manner, only peppermint is much cul- 
tivated for commercial purposes. The soil 
should be rich, mellow, and moist. Divisions- 
of the roots are dropped about six inches apart, 
about corn-planting time, in rows two feet apart 
and kept clear of "weeds. When the plants come 
in blossom is the proper time to cut them, whea 
they are carried immediately to the laboratory, 
where they are distilled. In case either of th& 
mints are to be dried for use, it must be done in 
the shade, and the branches must not become: 
wet in drying. For garden culture, plants may 
be set one foot apart each way. A plantations 
will last for years, but it is usual to renew it 
every three or four years. 

PEPPER, WATER. (See Smartweed.) 

PEPSIN. Albuminous matter of the stom- 
ach and gastric juice in a state of change. It 
forms the active agent of rennet ; and, with muri- 
atic acid, has been made to produce artificial 
digestion. 

PER. A chemical prefix to those compounds 
which contain the highest proportion of the ele- 
ment against which it is placed; as peroxide, 
perchloride, etc. 

PERCH. The one-fortieth of a rood, thirty 
and a quarter square yards; in long measure, 
five and a half yards. 

PERCHERON HORSE. (See French 
Horses.) 

PERCHERS. The Incessores, birds which 
perch on trees, including the Scansores and Pas- 
seres. 

PERCHLORIC ACID. An acid consisting 
of one equivalent of chlorine with seven of oxy- 
gen, which forms a sparingly soluble, compound 
with potash, the perchlorate, and has hence 
been used as a test for that alkali. 

PERCOLATION. The slow oozing of water 
through rocks, earths, or other slightly porous 
structures. 

TERENNIALS. Herbaceous plants whose 
roots live several years. 

PERFOLIATE. Leaves through which the 
stem passes. 

PERGAMENOUS. Parchment-like. 

PERI. A common affix of descriptive terms, 
meaning about, or around. 

PERIANTH, PERI ANTRUM. A fldwer 
which has no distinct calyx. 

PERICARDIUM. The membrane surround- 
ing the heart: its inflammation is called peri- 
carditis. 

PERICARP. The outer portion of the fruit 
surrounding the carpels. 
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PERICBANITJM. The membrane which is 
attached to the bones of the skull. 

PERIGTNIUM. The case formed in carices 
by the union of two bracts. The disk. 

PERIGYNOUS. Stamens which are attached 
to the sides of the calyx. 

PERIOSTEUM. The fibrous membrane 
attached to the surface of all the bones. 

PERIPHERY. The circumference. 

PERIODIC OPHTHALMIA. (See Eyes, 
Inflammation of.) 

PERISPERM. The testa or covering of a 
seed. 

PERISTALTIC. A worm-like motion of the 
intestines, produced by a contraction and dilation 
of their circular fibers, whereby their contents 
are pushed forward into the colon and rectum. 

PERISTOMIUM. The fringed membrane 
surrounding the capsule of mosses. 

PERITONEUM. The membrane which en- 
velopes the organs of the abdomen ; it is serous : 
its inflammation is called peritonitis. 

PERMEABLE. Permitting the passage of 
fluids or gases. 

PERRY. The cider of pears. 

PERSIAN GOAT. (See Goat.) 

PERSIMMON. Diospyros. The American 
persimmon, D. Virginiana, is a small tree, 
though sometimes it is found from forty to fifty 
feet high. It is common south of forty degrees 
and rare North, seldoih being found as high as 
forty-two degrees. Grown if there is plenty of 
room, the tree is round "topped or conical, rather 
■open, and with the branches more or less twisted. 
The fruit varies from the size of a small plum to 
that of a medium sized peach, and. when green 
is very astringent. When ripe or when mel- 
lowed with the frost, it is sweet and luscious, and 
generally liked. It is very much prone to 
sport, and hence it is supposed that it may be 
-capable of wide improvement. In fact, in Japan 
there are exceedingly fine varieties in cultivation. 
Those imported have not proved hardy in the 
North. It is the Dioxpyros kaki, of the nurseries. 
The Japanese, by a course of cross fertilization 
and selection, it is said^ have brought this fruit 
to great perfection. It is there a regular com- 
inercial fruit, and those not consumed at home 
are dried like figs which they resemble, and are 
exported. In the Indian Territory, where the 
persimmon is at home, and grows abundantly, 
the Indians use large quantities, and also pre- 
serve the fruit, making of it a preparation, after 
the manner of making apple butter. It is to 
be hoped that horticulturists, at the North, will 
select hardy varieties, and improve this fruit, so 
we may have it fresh in our markets. In fact 
the trade in shipping this fruit from southern 
Indiana and Illinois, during its season, to Chi- 
■cago, has been considerable in former years, and 
is still continued; much of it, however, was 
unripe, and this prevented its use. To introduce 
any new fruit, especial care should be taken to 
have it prime. The wood of the persimmon is 
fine, hard grained, elastic and heavy, and is valu- 
able for turning and other purposes. As an 
ornamental tree it is fine, and should be found 
in every collection up to the latitude of forty- 
two degrees, where it can have some protection 
in winter. The seed should be sown in the fall 
and transplanted at one year old. It is a tap 
rooted plant and therefore does not transplant 
wellTvhen older. 

46 



PERSONATE FLOWERS. Irregular, mono- 
petalous flowers like the snapdragon, (Antir- 
rhinum,) with an upper and lower lobe, but with 
the faux or throat closed; in this respect it dif- 
fers from the labiate corolla. 
' PERSPIRATION. The function of the skin 
whereby a saline fluid with a little gaseous niat- 
ter is thrown out of the body. It is increased by 
taking much fluid in summer; and the state of 
this excretion is closely connected with health. 

PERUVIAN BARK. The bark of several 
varieties of cinchona trees of Central and South 
America; they furnish the alkaloid, quinine. 

PETALS. The divisions of the flower; the 
leaves of the flower, usually of bright colors. 
Petaloid is a derivative. 

PETIOLE. The leaf stalk. 

PETROLEUM. Mineral or rock oil from 
which kerosene is distilled, giving rise to many 
by-products. 

PETROSILEX. Hornstone, sometimes com- 
pact feldspar. 

PETUNIA. This is one of the most valuable 
of garden plants, for planting in masses. It 
comes into bloom early, and continues to give a 
profusion of bloom until killed by frost in the 
autumn. The seeds are very minute, and hence 
require care in germinating. The best way is to 
sow them in a finely prepared bed, made pretty 
compact and simply press the seeds into the 
eartli, keeping the surface moist until they ger- 
minate. When large enough, they may be 
transplanted where they are to bloom, at a dis- 
tance of twelve inches apart each way. Some 
varieties show handsome striped single flowers ; 
others are quite double. The plant should not 
be allowed to run. This may be accomplished 
by pinching back, and then training to stakes or 
a trellis, but for rich masses of bloom, they are 
most brilliant when allowed to run together. , If 
the seeds be planted in July, and the plants potted 
and kept dwarfed by pinching back, they make 
handsome plants for pots or hanging baskets, 
giving a profusion of bloom all winter, but they 
should have a warm, sunny aspect and plenty of 
water, but with good drainage below to ensure 
the best success. 

PETUNTZE. Porcelain clay and decayed 
feldspar. 

PEWEE. Phebe-bird. Sayornis fuscus. A 
common and useful bird all over the North, 
arriving among the earliest in the spring. It is 
quite domestic and innocent of mischief, its food 
being seeds and insects. The nest is built under 
the eaves, or other projections where it may be 
dry, fine roots, moss, hair, and grass are used, 
being plastered together and also fastened to the 
support with mud. The eggs are five in num- 
ber, white, with a delicate cream tint, and usu- 
ally one or two are found in the nest with a few 
spots of reddish-brown thinly scattered on the 
larger end. Incubation lasts thirteen days, and 
usually two broods are reared in a season. The 
Wood Pewee {Contopus virens) makes its appear- 
ance later and prefers the solitude of the forest. 
It is, therefore, seldom seen. The nest is built 
on a horizontal limb composed of lichens, pine 
leaves, and mosses, the body of the nest being of 
wiry grasses or root fibers, bound together, says 
Nuttall, by cobwebs and caterpillar s silk, moist- 
ened with saliva; externally it is so coated over 
with bluish, crustaceous lichens as scarcely to be 
distinguished from the limb on which it is fixed. 
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The bird comes North rather late and leaves 
early. One brood only is reared in a season, 
incubation lasting fourteen days. The eggs are 
about the size of the Pewee, about three-quarters 
'of an inch long by one-half inch broad, of "a 
delicate cream color, spotted with two shades of 
lilac, one brown and the other lavender. Its 
food is insects and seeds. 

PHAGEDENIC. Corroding ulcers. 

PHALANGES. The small, long bones of the 
fingers and toes. 

PHANEROGAMIA, PHANEROGAMOUS. 
Plants bearing flowers. 

PHARYNGITIS. (See Sore Throat.) 

PHEASANT. In some sections of the Middle 
States and in the South the ruffed grouse (JTetrao 
urnbeUus) is improperly called pheasant, just as 
it is called partridge in New England and some 
other sections of the North and West. The true 
pheasant (Phasianus) is not a native of the 
United States, but is kept in a semi-domesticated 
state in parks in England and on the continent of 
Europe, and occasionally in the United States. 
Anobserver, at the French exposition, writing 
to the Department of Agriculture, describes 
; line of the varieties seen, as follows: The com- 
1011 plieasant (Phasianus colehicus) found in the 

lid state in the Caucasus and near the Caspian 
' M, is the most common species in Europe. It 
. ; a most beautiful bird, and has for a very long 
lime been kept in a semi-domesticated state in 
tlie parks, woods, and pleasure grounds of 
wealthy persons, where it breeds almost as well 
as domesticated fowls. It roosts at night on 
elevated trees, and, like our domesticated Guinea 
fowls, loves to wander about the woods and 
fields. These birds ought by all means to be 
introduced into our ornamental parks and pleas- 
ure grounds, being at the same time useful as an 
article of food, as well as highly ornamental. 
There are five varieties here, viz : the common, 
the ring-necked, ash color, white, and parti- 
colored. The ring-necked pheasant is said to be 
originally from China. The male of the silver 
pheasant (Phasianus nycthemerus) originally from 
the north of China, is a most beautiful bird, of a 
silver white color, with regular, slender, lace- 
like black markings on the feathers of the back, 
while the under parts are of a black color; the 
long, drooping tail is also silver white, barred 
with black. This bird is said to be completely 
domesticated in France, where it is bred and 
reared with perfect ease. The female is by no 
means as beautiful as the male, being of a dull 
reddish color, and. of a smaller size. The golden 
pheasant (Phasianus, thaumalea, pietus) is one of 
the most beautiful and bizarre birds, bred in a state 
of half-domestication, and is much smaller than 
either of the pheasants before mentioned. The 
under part of the male is of a red color, the head 
is ornamented with a splendid golden yellow 
crest, the neck is hidden or overhung by a some- 
what projecting ruff of feathers of a bright yel- 
low color, striped or barred with black. The 
wings are of a dull blue, the hind parts of the 
body are of a golden color, set off with red, and 
the tail is long and brown, barred with black. 
The female of this species is also very incon- 
spicuous in color. These birds have bred well 
in some forests in Europe, and in a state of 
domestication have produced three varieties, viz: 
theordinary golden and red color, the black, and 
the Isabella or fawn. 



PHEBE-BIRD. (See Pewee.) 

PHOSPHATE. A salt formed by a combi- 
nation of phosphoric acid and a salifiable base, as 
lime, for instance. It is one of the most val- 
uable of the mineral manures, since it is abso- 
lutely necessary in the formation of bone. 
Hence soils deficient in phosphate, plants cannot 
take it up, and hence again, grazing animals 
suffer for the want of this necessary constituent 
of bony matter. Phosphite is known as a salt 
formed by phosphorus and a salifiable base. 
Phosphorus is a yellowish transparent substance 
like wax, which in common air burns with great 
rapidity and vehemence. At ordinary tempera- 
tures it naturally attracts the oxygen of the air 
and burns spontaneously, emitting a luminous 
vapor originally obtained from wine. It is now 
chiefly obtained from bones, those of sheep being 
the richest. The principal sources of the phos- 
phates of commerce are the minerals and rocks 
containing them and the bones of animals daily 
slaughtered, and also fossil bones. There are 
numerous phosphatic rocks and beds of fossil 
bones. The beds of fossil bones and rocks 
near Charleston, S. C, have of late years 
become celebrated, being principally the remains 
of fossil marine animals. They are extensive, 
easily worked, containing from twenty-four to 
thirty per cent, of phosphoric acid, ten to fifteen 
per cent, of which is available, being crushed and 
ground to powder in powerful mills, and then 
subjected to treatment by sulphuric acid. 

PHOSPHITE. (See Phosphate.) 

PHOSPHORUS. (See Phosphate.) 

PHOTOMETER. An instrument to measure 
the intensity of light. 

PHRENITIS. Inflammation of the brain. 

PHRYGANID.D. Tricopterous insects, case- 
worm flies. 

PHYCOMETER. The gelatinous matter in 
which the sporules of the lowest plants germi- 
nate. 

PHYLLODIA. Leaves in which the petiole 
is very much expanded and the lamina absent. 

PHYLLOXERA. (See Grape Insect.) 

PHYSICS. Mechanical philosophy. The 
study of the properties of objects and their 
motions. 

PHYSIOLOGY. The investigation of the 
properties and functions of plants and animals. 

PHYTOGRAPHY. Descriptive botany. 

PI A M ATER. The delicate membrane cover- 
ing the brain. 

PIAZZA. An arcade. 

PICAMAR. A bitter substance found' in tar. 

PICIDjE. Pice. The family of woodpeckers. 

PICK. A pickaxe. 

PICKLING. The preservation of vegetables 
or meats in vinegar or brine. 

PICROMEL. Sugar of bile ; bile changed by 
the action of acetic acid. The characteristic prin- 
ciple of bile. 

PICROTOXIA. A poisonous alkaloid in 
Goeculus Indicus. 

PIER. In architecture, the solid between the 
openings of a building, or^ that from which aa 
arch springs. An abutment pier, in a bridge, is 
that next the shore. 

PIG. (See Swine.) 

PIGEON. The pigeon is bred in a domesti- 
cated state in every civilized country in the world, 
and is now broken up by breeding into an almost 
infinite variety of forms and characteristics. 
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Their powers of flight are most astonishing, 
the carrier pigeon liaving been linown to traverse 
800 miles without food or rest. The wild pigeon 
(Eetopiates migratoria). is remarkable for its sym- 
metry of form, 
the extreme rapi- 
dity and elegance 
Of its flight, as 
well as for the 
incredible num- 
bers which at 
times pass over 
different portions 
of our land, 
affording, seem- 
ingly with but 
little diminution 
in their crowded 
ranks, the mil- 
lions killed dur- 
ing their flight. 

It propels itself by repeated flappings of the 
wings, bringing these at times closely to the body 
with firm strokes, and, before alighting, breaks 
the force of its flight by several rapid beats, as 
though fearing injury from coming too suddenly 
into contact with the object upon which it may 
desire to rest. It is supposed to be capable of 
moving through the air at the rate of a mile a 
minute; and it has been killed in New York with 
its crop yet filled with the rice collected in the 
fields of Georgia and South Carolina, which it 
must have left only five or six hours before meet- 
ing 4its death, because, as they digest their food 
rapidly, they must' necessarily have traveled the 
distance within the time allowed, in order to 
have arrived with the rice still in its perfect 
state. The shape of their body is oval, with a 
sharp-pointed tail, admirably constructed for 
rapid evolutions, and also furnished with a pair 
of long wings, -moved by large and powerful 
muscles. The rapidity with which this bird will 
pass through a wood is perfectly astonishing, 
threading its way amid the closely grown branches 
with unerring course, it flashes upon the sight 
like a meteor, and is gone. A pigeon-roost is a 
curiosity well worth a visit from any one who 
has the slightest fancy for the strange things in 
nature. No language can give a perfect idea of 
the appearance of one of these places, when 
occupied by its millions of tenants. Instances 
are known where these birds have covered the 
trees for a distance of forty to fifty miles in 
length, by three to five in breadth, every limb of 
every tree within that spacious extent loaded and 
groaning with the weight of the numberless 
pigeons clustered on it. When approaching these 
roosts their advance is heralded by a sound like 
the gale' when it sweeps over the ocean in uncon- 
trolled fury, the sky is darkened by their incon- 
ceivable numbers, and the noise of their flapping 
wings, as they stay the rapidity of their course, 
is like the sound of.many waters. They come by 
thousands in a flock, and settle on the trees 
around, while frequently the confusion reigning 
everywhere is increased by great limbs breaking 
from the weight of the birds upon them, and 
falling with a crash, carrying death and destruc- 
tion among those which have alighted beneath. 
Some of these places are resorted to annually by 
the birds, and the farmers, just before the time 
the pigeons usually appear, will assemble for the 
purpose of obtaining them. Sometimes the hogs 



are driven to the roost to be fattened on the birds 
which are slain. Guns are used to kill them, 
but often long poles are equally effective, for the 
pigeons make little or no effort to escape. They 
continue to arrive often until the night has far 
advanced, and the uproar is continued until day- 
break, when they begin to move off, and when 
the sun rises the majority have departed. The 
flesh of the wild pigeon" is dark, and by some is 
much liked. The young, or squabs, as they 
are termed, are very tender and delicate, and 
much more esteemed as food than the adult bird. 
The pigeon generally selects the tallest and 
largest trees to breed in, and as many as fifty 
nests may be counted upon a single tree. They 
lay only two eggs, elliptical in form, and of a 
pure white. When the young are about half 
grown, their enemies of every kind come tothc^e 
places, and disturb the peaceful birds by endeav- 
oring to get possession of them in all manner of 
ways. The quickest is to. cut the trees down, 
and as one falls, by coming in contact witlv 
another, it shakes all the squabs out of the nests, 
which may be on it, and soon the ground is 
covered with the little helpless things, and 
immense numbers are thus destroyed. The wild 
pigeon never rests at any great distance from 
water, to which it resorts several times during 
the day, and when it drinks immerses its bill up 
to the eyes, and so remains until its thirst is 
satisfied. Immense fiocks of these birds are not 
so often seen now as formerly; the diminution 
of their number may be attributed equally to the 
destruction of our forests as to the birds them- 
selves, and it is a rare thing in these days to 
witness, near the cultivated districts, any very 
great flight of pigeons. Tlie skin is very tender 
and easily torn, while the feathers fall off at the 
least touch — characters peculiar to this family. 
The male of this species has the throat, breast, 
and sides brownish red, sometimes with a purp- 
lish tint, rest of under parts bluish white. Head 
blue; hind part and sides of neck changing to 
gold, green, and bright crimson. Upper part of 
body blue; wing coverts marked with black 
'Spots; quills blackish, tipped with white. Inside 
tail feathers dark brown, rest blue on the outer 
web, white on the inner. Bill black; feet red. 
The female has a similar distribution of colors, 
but very much duller than the male. These are 
olivaceous above and beneath pale blue instead 
of red; a slight tinge on the neck and the throat 
of a whitish color. 

PIGEOX BERRY. Poke. Poke-weed. Gar- 
get. Phytolacca decandra. A plant found grow- 
ing in fence corners and other waste places. The 
root actively emetic ; the stalk stout, smooth, and 
generally purple; leaves, ovate-oblong, bearing 
bunches of berries containing a dark purple 
juice, used sometimes as a substitute for red ink. 
The quite young shoots are sometimes used like 
asparagus, and a tincture of the ripe berries have 
been used as a remedy for chronic rheumatism. 
The root is also used in decoction as a local rem- 
edy for garget in cows. It is generally regarded 
and should be treated as a weed. 

PIGGERY. (See Hog House.) 

PILASTER. A square pillar situated in a 
wall, usually projecting not more than one-fifth 
or one-sixth of its width. Pilasters are subject 
to the same rules of proportion as columns. 

PILCHARD. A small kind of herring. 

PILE. The hair on furs. 
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PILES. Timbers driven into a marshy soil 
to afford a better foundation. In surgery, en- 
largement of the veins of the rectum. 

PILEUS. The cap of a mushroom. 

PILOSE. Hairy, set with hairs. 

PIMENIO. Myrtusfimenia. Allspice. The 
aromatic berries of an evergreen tree of Jamaica 
and the tropics of America. 

PIMPERNEL. AnagaUis a/nensis. A pretty, 
indigenous annual. 

PINDARS. Arachis hypogma. The ground 
pea. (See Peanut.) 

PINE. Pinus. The pine is perhaps the most 
valuable of any single genus of trees to man. It 
embraces a great number of species, including 
those from which tar, pitch, and turpentine are 
manufactured, o^thers furnishing masts, and deck 
timber for ships, and the white pine, P. strobus, 
furnishing the soft, easily worked, and valuable 
.lumber for dwellings, and a great yariety of uses 
' in carpentry and joiner work. So again, many 



pines grow on the most blowing, sands, and the 
two leaved pines do well as a rule on rather a 
stiff soil. 

PINEAL GLAND. A gland of the brain. 

PINEAPPLE. Bromdia ananas. A refresh- 
ing fruit of tropical America, with dry, spiny, 
leaves. It is an annual growing from the crown 
of the fruit. From the leaves, by maceration, 
a delicate filament is obtained, from which exceed- 
ingly fine fabrics are made. 

PINION. A small wheel playing in the teeth 
of a lareer one. It is only a spindle or arbor. 

PINKS. Dianthua. A class of highly orna- 
mental, plants, biennials and perennials, all, how- 
ever, requiring protection in the winter in the 
North, and some like the carnatioii, requiring to 
be kept in the house in winter. The character- 
istics of excellence in pinks are that the flowers 
should be circular in outline when viewed in 
front, semi-globular in profile, and uniform in 
size on the same plant. The petals should have 
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of the species are highly ornamental, and are 
used extensively in planting. Some of the finest 
of these are natives of the Rocky mountains. 
Among foreign trees the Austrian pine and 
Scotch pine are well known. Of our native 
species, one from the Pacific coast, the ponder- 
ous pine, {Pinus ponderosa) is hardy and of rapid 
growth, see illustration, page 736. The wood is 
very heavy, as its name indicates, and js of 
rapid growth. The white pine a native of the 
entire North and Canada, is, however, one of 
the best of trees for prairie planting, being quite 
hardy, doing well on a variety of soils, and it 
also bears the shears or cutting Well. The pines 
have been divided as follows: 1. White pine, five 
leaves in a sheath, which includes the Cembran 
pine and the Bhotan pine. 3. Pitch pine, three 
leaves in a sheath, which includes Loblolly and 
ponderous pine. 3. Two leaves in a sheath, as 
Scotch pine, Austrian pine, red pine, gray pine, 
scrub pine, yellow pine, etc. The white pine 
species like a rather moist, rich soil. The pitch 



good substance whether the edges be cut or 
smooth each row smaller than that preceding it. 
Self colors, should be unif oriai in tint, variegated 
colors should have the ground white, lacing, 
whatever the tint, should be unbroken and have 
a border of white beyond it, and the color of the 
lower limb of the petal extending so as to be seen 
above the white edge of the petals above. (See 
Floriculture.) 

PINK ROOT. Sptgelia MarilanOica. Caro- 
lina pink. A handsome perennial, growing about 
the borders of woods in the South ; the roots are 
used in infusion as a powerful vermifuge; the 
dose for children ofthree years is ten grains of the 
powder; in very large doses it proves a danger- 
ous narcotic. , 

PINNACLE. A square or polygonal pillar 
rising above a building, and terminating in an 
ornamental pyramid. 

PINNATE. Leaves with separate leaflets ar- 
ranged along the midrib, or petiole; some are 
doubly pinnate. 
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PINNATIFID. Imperfectly pinnate. In this 
Ciise the leaflets are not distinct, but a portion of 
the lamina runs along the central petiole. Cut- 
leafed. 

PINT. The eighth part of a gallon; half a 
quai't. 

PIP. The seeds of apples, pears and similar 
fruits. (See Nuts.) In poultry, a disease or rather 
the result of disease. The formation of a dry, 
homy scale on the tongue of the fowl ; the beak 
grows yellow at the base, the plumage rufled, 
and untidy, the bird is moping, and eats but 
Utile and very soon refuses food altogether, and 
at length dies of fever. A remedy is to give the 
bird two or three grains of black pepper, twice 
or three times a day, in fresh butter for a' week. 
The treatment, however, should vary with the 
cause, and the disease treated as for any malignant 
disease, as catarrh, gapes or roup, which close 
the nostrils, obliging the fowl to breathe through 
its mouth will cause the occurrence of this dry 
horny scale. 

PIPE. A wine measure, 105 imperial, or 126 
wine gallons. 

PIPECLAY. White clay, disintegrated feld- 
spar, with which the white smoking pipe and 
coarse pottery are made. 

PIPE DRAIN. (See Draining.) 

PIPERIN. A white, crystalline, inactive 
alkaloid, obtained from black pepper. 

PIP FRUITS. (See Nuts.) 

PISCICULTURE. (See Fish Breeding.) 

PISE. In building, a wall constructed of 
stiff earth or clay, Carried up in moulds, and 
rammed down as the work is carried up. The 
expression, hmldin^ en pise, is common. 

PISOLITE. Native limestone moulded into 
grains, like peas. 

PISTACHIO NUTS. Pisiaehia vera. A tur- 
pentine tree, a native of Syria; the nuts are the 
size of small filberts, of a sweet taste and pleasant 
flavor resembling almonds. There are edible nut- 
bearing pines in the Rocky mountains, and in the 
Sierra Nevada mountains, in the United States. 

PISTIL, PISTILLUM. The central organ 
of flowers, it is divided into an ovarium, or low- 
est part, a style, and stigma, which last is the 
uppermost surface, and receives the fertilizing 
pollen. It is called the female organ, because 
flowers in which it is absent are barren. Pistils 
are made of one or more carpels, the styles of 
which unite. Flowers with pistils only are termed 
pistillate. 

PISTON. A short cylinder of wood or metal, 
which fits exactly the cavity of a pump or barrel, 
and is worked up and down in It alternately. 
Two sorts of pistons are used in pumps : one hol- 
low, with a valve, used in the sucking pump ; 
and the other solid, which is employed in the 
forcing pump. 

PITCH. The substance that remains after 
boiling or distilling tar. 

PITCH OF A ROOF. Its inclination to a level 
plane. 

PITHING-. The operation of killing animals 
suddenly and without loss of blood, by driving 
a knife mto the spinal marrow; this is done by 
directing the knife to the space between the first 
'and second vertebra, next the head. 

PITTACALL. A blue substance obtained 
-from oil of tar. 

PITUITARY GLAND. The pineal gland, 
situated ih the base of the brain. 



r»^?IS?J^^^ MEMBRANE, SCHNEIDER- 
IAN MEMBRANE. The mucous membrane of 
the nostrils. 

PITYRIASIS, DANDRUFF. A scurfy dis 
ease of the skin. 

PIVOT. The extremity of an axle which 
revolves in a socket or hole. 

PLACENTA. The afterbirth. A large spongy 
organ which receives the blood of the mother, 
and supplies, by the umbilical artery, the foetus. 
In botany, cellular tissue developed within a car- 
pel, to which the ovules are attached sometimes 
by an umbilical cord. 

PLAITED, PLICATE. In botany, folded 
like a fan. 

PLAGUE. A name locally applied to various 
malignant diseases of live stock, as Rinderpest, 
Pleuro-pneumonia, Texas, or Spanish Fever, Mur- 
rain, and various diseases. (See articles on these 
various subjects.) 

PLANARIA. A genus of flat entozoic ani- 
mals, which do not, however, inhabit the bodies 
of other animals. 

PLANE. A flat surface. 

PLANE TABLE. A square board, furnished 
with a compass, and with lihes drawn on its 
upper side, used in taking angles and in measur- 
ing land. 

PLANE-TREE. The button-wood. 

PLANER-TREE. Planwa ulmifolia {aqua- 
tied. ) A tree of twenty-three to thirty feet height , 
growing in swampy places, in the South and 
Southwest, and resembling the elm. The wood 
is hard and strong, but there is only a small 
amount of it. 

PLANIPENNATES. Neuropterous insects 
with flat wings, the lower pair of which equal 
the upper. 

PLANKS. Boards of nine inches or more in 
width, and two or more inches thick. 
' PLANO-CONCATE. A thin disk, having one 
surface flat and the other curved inward. 

PLANT. An organized vegetable body, adher- 
ing to another body, and drawing nourishment 
therefrom, or which grows in water without any 
fixed hold. Thus the term includes any vege- 
table substance which has life, including trees, 
shrubs, bushes, herbs, grasses, vines, orchids — 
which fasten to trees — fungus mosses, lichen, 
algse, vegetables and flowering plants. The 
term however is generally applied to the smaller 
herbaceous vegetables, and flowering plants. 

PLANTAIN. Plantago. The common plan- 
tain of roadsides, door-yards and waste places, has 
been called by the Indians the white man's foot, 
f I'om its being an attendant on emigration ; the 
seeds being found carried in a variety of ways. 
It is a worthless weed, though its leaves are con- 
venient and excellent for dressing blisters and 
sores. It is an introduced biennial weed from 
Europe. Rib grass, or English Plantain (P. 
lanceolaia), has a perennial root, and is found in 
meadows and pastures, seeding in midsummer 
and again in the autumn. Stock eat the plant 
freely. It is difficult to eradicate once in the 
land, since the seeds are of the size and weight 
of red clover. 

PLANTATION. A term used: 1. To denote 
a large farm, devoted to special crops as sugar, 
cotton, rice, tobacco, etc. ; 3. Any nursery or plot 
of trees of a given kind. In the North it is used 
in the latter sense chiefly, and in the South, to 
denote the farm or estate of the owner. 
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PLANTER. 1. In the South, the owner of a 
farm or estate devoted to special crops. In the 
North, one who plants by dibbling, or otherwise 
transplants any plant. 3. Any machine for plant- 
ing special seeds, in hills; or machines for plant- 
ing a variety of seeds in contradistinction to a 
drill which sows consecutively in a continuous 
line. 

PLANT LIFE IN WINTER. It would 
seem that the freezing point of the sap — the 
blood in a sense — of a tree or plant may not be 
really frozen without destroying the life, or at 
least severely injuring its vitality. So different 
plants have different freezing points, that is, the 
degree of cold that will destroy one class of 
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plants, will not injure others. For instance, a 
white frost will kill sweet potato, egg plant, and 
vai-ious other tender natives of the tropics, 
while corn — a semi-tropical plant — resists a 
greater degree of cold. Celery will survive until 
the thermometer sinks to fifteen degrees Fahren- 
heit. Cabbage and other plants of the brassica 
tribe have their freezing point still lower, while 
many of our conifera remain active during our 
severest winters. It is more than probable that 
the active principle in the sap may not be frozen 



without killing the tree, and that notwithstand- 
ing the fact that the sap of our deciduous trees 
seems frozen in the winter, the circulation goes, 
on to a greater or less extent. Certainly it does 
in our cone-bearing trees, or evergreens, as they 
are generally termed. A very popular error is 
the belief that evergreens hold their leaves per- 
sistently. This, however, is not the case. The 
so-called evergreens of the North — we are now 
speaking of true leaved plants — as the holl3', ivy, 
laurel, etc., change their leaves as do the strictly 
deciduous trees, that is, the mature leaves .drop 
off, and are replaced with others, but this change 
is made gradually, and the replacement goes on 
as the mature leaves are lost. So the tree is 
never without leaves. The conifera, on the 
other hand, hold their leaves persistently, some 
■ if them for two or more years. Once tney fall 
I hey are never replaced by foliage in the place 
where lost. In these plants leaf buds do not 
]msh except from the extremity of the branches. 
Consequently if the leading branch of such a 
I ree is destroyed, it never thereafter increases in 
height unless some branch turns upward and 
igain forms the leadei'. Some of our tbrest 
irees ripen their seeds in the winter. This is 
notably true of some of the cone-bearing trees. 
These trees are positively act- 
ive with the thermometer far 
', below the freezing point. A 

half active circulation goes for- 
ward at all times, just as it 
does with hybernating ani- 
mals. During mild spells in 
winter, this circulation be- 
comes easily apparent, as may 
be shown by chipping the 
wood. The sap will immedi- 
ately exude, and this is by no 
means confined to the ever- 
green species. It is known 
to take place with many of our 
deciduous varieties, the ma- 
ples being notable examples of 
this kind. This circulation is 
in fact necessary to support 
and mature the buds. If the 
buds are killed, then indeed 
active circulation ceases, and 
the plant dies. All perennial 
plants, therefore, have a sum- 
mer medium and a winter 
medium of activity. Exhala- 
tion is going on to a greater or 
less extent, constantly tlirough 
the buds, and the green sur- 
faces of the bark, and this 
activity is entirely governed 
by the degree of beat. Thus' 
a season of mild weather in 
winter will cause such activity 
In the sap. that the buds will 
sometimes break into leaf. If we carefully dis- 
sect ^nd examine one of these, even when aippar- 
ently dormant and inactive, we shall find it to 
be composed either of the blossom or blossoms, 
or else of a cluster of true leaves, exactly folded 
and compressed together— and in the smallest 
possible space— and air and water tight, so far 
as outward influences are concerned; the outer 
layers being covered either by a system of hairs, 
or else with a resinous or glutinous secretion, 
which resists the direct action of water. All 
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living trees, therefore, have their summer and 
their winter foliage. The buds that are now 
maturing to develop into full foliage next spring 
and summer, were started fearly last spring, and 
have been the growth of the whole summer and 
autumn. During the season of active growth 
of the tree, or in late spring and summer, but 
little sap is needed for their growth. The 
demands of the leaves and the other portions of 
the plants ar? then almost supreme. They, 
however, come on slowly, and as the summer 
wanes and autumn comes on, and as the leaves 
become mature, the sap is diverted more strongly 
to the buds, until at last they are perfected. 
These germs contain the future glory and beauty 
of blossom, foliage, growth and fruit of the 
coming year. Thus when we speak of trees or 
plants being bare of foliage during winter, we 
mean only relatively. Growth is constantly 
going on while the tree lives, though to the 
superficial observer it may not be apparent. 
The winter foliage requires but little nutrition, 
it is true. It requires protection during the 
inclement season; this the envelopes afford, 
holding life intact until the advancing sun of 
the succeeding spring again calls the full pow- 
ers of the tree or plant into renewed activity 

PLANTS, EFFECT OP AIR AND LIGHT 
ON. White is said to be no color at all. It is, 
however, tangible enough to our sense of sight. 
It would seem to be the primary color, because 
• the so-called decolorization of a substance results 
in white. Air and water, in a fluid state, are 
colorless, but they reflect any color that may be 
placed against them. Frozen water — pounded 
ice and snow — however, becomes white from its 
power of reflecting that color. One of the effects 
of air and light upon plants, is to cause theih to 
change color. The embryo plant, as formed 
within its integuments, is usually white or nearly 
so, and a plant, colored by contact with light 
and air, may usually be blanched by shutting 
out the light, the blanching being perfect or 
otherwise, according to the thoroughness with 
which the light is excluded from the plant. 
Thus, in blanching celery, it is covered with 
earth to such a depth as to entirely shut out the 
light when it becomes thoroughly white, and 
also crisp. Lettuce or endive, however, is 
'blanched by tying the leaves together, and is 
only partially blanched and crisped, for, it is 
blanched only in proportion to the quantity of 
light excluded. But some plants — such as 
rhubarb — develop color although grown in the 
dark, but this is from the pre-existence of color 
in the root from whence the stalk sprang. Or 
the deposition of coloring matter may take place 
as in some varieties of potatoes, beets, caiTots, 
etc. , being first formed by parts developed in the 
light. Flavor, as well as color and nutritive 
matter, is dependent also upon light for its pre- 
sence, because flavor is produced by chemical 
alterations, caused by the exposure of the plant 
to the light. A very curious fact connected with 
this, is that the portion of a fruit, as a water- 
melon, shielded from the light, will not be as 
sweet as that portion receiving the full effect of 
light. It will also be remarkably retarded in the 
development of saccharine matter, from the 
absence of light and heat. Hence gardeners 
sometimes place slates or some other conductor 
beneath such fruits as they wish to be very fine 
and well developed. On the other hand, the 



sugar-beet is remarkably deficient in saccharine 
development in that portion growing above 
ground, and contains instead certain salts, which 
neutralize, partially in the manufacture of them, 
the saccharine contained in the portion below. 
It is_ a curious fact, and well worthy the inves- 
tigation of agricultural scientists, from the pos- 
sibilities which may be wrought out from its 
study. Light is also indispensable to the develop- 
ment of the nutritive matter which is formed by 
the exposure of the leaves to the light. Thus 
the potato, when forced in the dark, is said to 
contain no more farinaceous matter than was 
contained in the original tuber, and it is also a 
well known fact that fruits grown in illy-lighted 
and unventilated houses, are innutritions and 
flavorless. Light being so powerful a stimulus 
in vegetative economy, its energy in exciting the 
vital action of plants is indirect proportion toils 
intensity, hence the superior quality of fruits 
grown in asunny and equable climate like ( 'alifor- 
nia over those cultivated in lessfavored zones. So 
also the intensity of color in the leaves of a plant 
is in proportion to the light and heat which they 
receive, being paler in a more diffused light than 
when they are exposed to the more direct solar 
rays. During the prevalence of light, the leaves 
of plants absorb carbonic acid, und part with 
oxygen, and thus purify the atmosphere for the 
use of man and animals, and this process again, 
goes on just in proportion to the intensity of the 
sun's rays to which the leaves are exposed. The 
decomposition of carbonic acid, and the acquisi- 
tion of carbon in a solid state, by the plant, is 
hastened or retarded in proportion to the amount 
of light received. So also the intensity of color 
and quantity of secretions are in proportion to 
their exposure to the light and air, as is shown 
by the deeper color of the upper portion of the 
leaves of plants. This is further proved by the 
fact that plants grown in a medium from which 
light is excluded, form neither color nor secre- 
tions — as in the blanching of celery, previously 
noticed. As plants derive an essential portion of 
their food from the air by the action of light, 
therefore those greenhouses and conservatories ■ 
that admit most light are best adapted to the 
forcing and cultivation of plants. It has been 
found by experiment that light passes more 
freely through a curvilinear than through a plain 
roof, and through glass forming an acute angle . 
with the horizon than through glass placed per- 
pendicularly. Consequently a plane roof, with 
perpendicular glass sides, is th% worst possible 
form for greenhouse purposes. As light passes 
more freely through clear, thin, colored glass, 
the former should only be used. Poisonous 
gases, in very minute quantity, act with great 
energy upon vegetation. A ten thousandth part 
of sulphuric acid gas is quickly fatal to the 
health of plants. Hence the sickly appearance 
of many forms of vegetation, especially ever- 
greens in cities. The trouble with gases from 
the old-fashioned flue, has pretty generally led 
to their abolition in greenhouses, and to the 
introduction, instead, of heating by means of hot 
water. The process has now become so sim- 
plified, and so easily worked, that a man who 
should put up a permanent greenhouse or a 
conservatory to be heated by the old-fashioned 
flue, would be laughed at by practical men. 
They are only admissible, at best, in temporary 
structures. It is only within a comparatively 
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few years that scientific men have given their 
attention to the practical investigation of the 
phenomena connected with agriculture. The 
conclusions of mere book theorists have done 
much to retard the progress of real agricultural 
science. Governments have waked up to the 
importance of scientific agricultural investiga- 
tions. When the mere theorizing stage shall 
have passed away with us, as it is passing away 
in Germany and some other Europeaii countries, 
then and not till then shall we begin to make 
true progress in the right direction. 

PLASHING. A mode of repairing or mak- 
ing a hedge by bending down a portion of the 
shoots, cutting them half through near the ground, 
to render them more pliable, and twisting them 
among the upright stems, so as to render the 
whole effective as a fence, and, at the same time, 
preserve all the branches alive. For this pur- 
pose, the branches to be plashed or bent down 
must not be cut more than half through, in order 
that a sufficient portion of sap may rise, to keep 
alive the upper part of the branches. (See 
Fences.) 

PIASTER. (See Gypsum.) 

PLASTIC. Capable of being moulded, adhe- 
sive. 

PLATBAND. A square moulding, projecting 
from the wall less than its width. 

PLATE. In building, a timber lying horizon- 
tally on a wall to receive the ends of girders, 
joists, rafters, etc. 

PLATFORM. A level structure of any mate- 
rials, to receive a superincumbent building. 

PLATINUM, PLATINA. A metal, of the 
appearance of silver, but very infusible, and of 
specific gravity 21.5. It resists most chemical 
reagents, and is used in chemistry for crucibles, 
and in foil and wire for numerous purposes. 

PLATYPHTLLUM. The Katydid, which see. 

PLATYSOMES, PLATYSOMA. A family 
of coleoptera with wide and flat bodies, living 
under the bark of trees 

PLEASURE GROUNDS. Grounds laid out 
in shrubberies, groups of trees, winding walks, 
and lawns. (See Landscape Gardening.) 

PLESIOMORPHISM. A term used to denote 
a similarity between different crystals in their 
angles, but not an identity. 

PLETHORA. An unnatural condition from 
rich food, and little exercise, and especially 
impure air in the stable. There will be a vari- 
able appetite, a (lull eye, sometimes more or less 
bloodshot, languor, and loss of glossiness in the 
coat. In extreme oases, in connection with gen- 
tle exercise and pure air, two or three ounce 
doses of aloes may be given twice a week, and 
an ounce of saltpetre given in the water as often. 
Generally, a few bran mashes, in connection 
with gentle daily exercise and good ventilation, 
will set all right. 

PLEURA. The serous membrane surround- 
ing the cavity of the chest, lungs, and heart; it 
consists of two parts, which are united along the 
middle, and forms the mediastinum. Its inflam- 
mation is called pleuritis, or pleurisy. 

PLEURISY. This is an inflammation of the 
membrane lining the chest and lungs, followed 
by watery exudation pressing on the lungs, and 
may occur on one or both sides. It is occasioned 
by a variety of causes, direct violence, colds, or 
it may follow pleuro-pneumonia and bronchitis. 
The attack is characterized by a chill, coldness 



of the skin, and great pain, followed by stiff- 
ness, soreness, rapid and incomplete breathing, 
hard, quick pulse, and a short, hard dry cough. 
At the first symptoms, give at a dose three 
ounces of laudanum in half a pint of linseed oil, 
and repeat in a few hours if it do not check 
the disease. Clothe the animal warmly, foment 
the sides over the pain faithfully with hot water, 
and give plenty of water to drink, with an ounce 
of saltpetre to the bucket, once or twice a day. 
If the attack be "followed by weakness, scanty 
urine, and a pulse of seventy or eighty beats a 
minute, apply a mustard liniment to the chest 
sufiicieht to produce considerable heat, but not 
to blister. In connection with this give twice 
daily half an ounce of chloride of iron in a 
bucket of water. If effusion of water takes 
place in the chest, it must be drawn off by a 
trochar. Divide the skin with a lancet between 
the eighth and ninth rib; stretch the opening 
so that when it returns it will cover th6 place 
punctured by the trochar; plunge it into the 
sac, and allow tjip water to flow. Sometimes a 
second tapping is necessary. 

PLEUaO-PNEUMONIA. Simple pneu- 
monia is one of the most common of the danger- 
ous inflammations attacking, either the human 
family or animals. It is the name given to an - 
inflammation of the parenchyma, (the spongy 
substance contained in the interstices between 
the blood vessels of the viscera). In acute pneu- 
monia, the first stageisieng(j)rgement; the second 
stage is hepatization, (the red softening of 
Andralj or converting the lung into a substance 
resembling the liver) ; the third and fatal stage 
is purulent infiltration of the lung. In the first 
stage the lung is externally of a dark or livid 
red color, sometimes accompanied with a violet 
hue, from a slight whitish opacity of the pleura. 
(The membrane which covers the inside of the 
thorax, and also invests the lungs.) On cutting 
into the lung during this stage, a bloody serum 
flows from it more or less clear, and containing 
numerous air bubbles. The substance cut into 
will be red, of various shades of crimson, dark 
red, brown red, chocolate red, or of a livid-puce 
color approaching to black; and the progress of 
the inflammation may be known by the defect of 
air in the tissue, and consequent crepitation 
(crackling sound) upon pressure or tapping; the 
more crepitation the less the inflammation. The 
progress toward the second stage being marked 
by a paler color, a diminished quantity of both 
sferum and air, and an increasing solidity. In 
another variety of inflammatory engorgment, 
the lung is extremely lived, and being cut, 
exudes more or less slowly a dark grumous 
(clotted) blood. This especially occurs in cases 
of pneumonia complicated with other acute 
affections, as fevers. It is supposed also to have 
relation to the state of the blood, more than to 
the degree of inflammation present. In the 
second stage the lung is solid, elastic to the 
touch, of the consistence and weight of liver, 
and portions of it sink in water. There is no 
longer crepitation. Neither when cut does it 
yield bubbles of air, but when pressed a bloody 
fluid exudes sparingly from it. Its friability is 
increased, tlie fingers readily rupturing its sub- 
stance, and if a portion, of it be pressed between 
the fingers, it becomes a homogeneous pulp. It 
is apparently larger than natural, and when 
taken out it retains its full size, while a 
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htaltliy lung, when cut from the body, collapses. 
Its color is seldom so deep as in the first stage; 
cut into, it is also lighter, the shade varying 
from a blood or livid red, to a light pinkish 
purple, or the color of muscle, these colors 
will mottle the lungs, as is seen in some speci- 
mens of marble, and scattered through the 
hepatized portion, lines are visible, of a lighter 
color, and specks almost white. Generally when 
cut and examined with a lens, a number of 
points can be distinguished, like grains of a 
somewhat lighter color than the intervening 
spaces; if the surface be wiped or lightly 
scraped, these grains appear slightly elevated, 
as though they were of a more solid nature. If 
the hepatized lung be torn these granules will be 
little ovoid bodies, and may be detached from 
the tissue. Generally these grains are pressed 
closely together so as to form' the chief portion 
of the lung; sometimes there are interstices 
of a darker color, and sometimes the 
gr^mular appearance is altogether absent; the 
granular appearance, however, is one of the evi- 
dences of hepatization, but there is a variety of 
hepatization. Thus sometimes a lung in a state 
of red hepatization, will weigh ten times that of a 
healthy lung. The advance of a hepatized lung 
toward the third stage is marked by its becom- 
ing lighter in color and less humid, supposed to 
be produced by a substitution of more of the 
yellowish-white semi-solid albumen of the red 
particles in its substance, by which the deep red 
or dull red of hepatization passes into a salmon- 
color or a dingy pink, variously marbled in the 
degree of its progress, as well as by the mixture 
of black pulmonarjr matter. At this time the 
hepatized lung attains its greatest solidity, and, 
when pressed slightly, exudes a turbid red liquid ; 
greater pressure reduces the substance to a thick 
pulp. Minute yellowish-white specks can be 
discerned, the first development of pus (matter,) 
then the third stage, or rather the third effect 
of inflammation, is purulent infiltration. The 
red tinge assumes a yellowish hue or stone color, 
varied with red in parts less advanced, and with 
gray, blue, or bluish-green, from the admixture 
of black pulmonary matter. On cutting into it 
during this early stage of suppuration, no mat- 
ter exudes; the cohesion of the texture is still 
suflicient to retain it, but slight pressure reduces 
it to a state in which pus forms the principal part. 
At first yellow, as the stage progresses the color 
changes to a straw or sulphur yellow, beginning 
in patches and spreading through the mass; 
cutting into the lung shows ho granular texture, 
but a greater or less oozing of a yellowish, 
opaque purulent will take place, according to 
the progress of the suppuration, the solid mat- 
ter diminishing, as the pus is secreted, and squeez- 
ing this out nothing remains but the debris of 
pulmonary tissue, except so far as granulation 
may remain in which suppurations have not 
advanced. The softness of the lung in this 
state is so great that a slight pressure of the finger 
will make a cavity which is immediately filled 
with pus. In a more advanced stage of purulent 
infiltration, a lens will sometimes enable us to 
detect that only a remnant of tpxture is left, 
consisting of an irregular network, composed 
chiefly of vessels, bronchi, and the septa (par- 
titions) of lobules (lobes). Pneumonia may be 
lobar, lobular, or vesicular, according as it affects 
whole or continuous parts of lobes or certain 



polygonal subdivisions of these, or single bunches 
of vesicles. Lobar inflammation is the most 
common, and inflammation of the upper lobes 
is the most fatal in the human subject. Inflam- 
mation often -attacks single, or a few isolated 
lobules, being abruptly limited by the interlobu- 
lar cellular tissue, so that lozenge shaped or 
polygonal patches of red, engorged or hepatized 
tissues are found in the midst of healthy struc- 
tures. The inflammation in lobular pneumonia 
seems to originate in several points at once, and 
not to be sufiiciently intense to traverse the bar- 
rier of the interlobular membrane. This form 
sometimes occurs subsequent to injuries, and to 
the young. Vesicular pneumonia presents itself 
in the form of little red spots, from the size of a 
pin's head to that of a hemp seed, and showing 
upon dissection blood red or livid red, more 
fragile than the rest of the tissue, which is some- 
times quite healthy. In ordinary cases of pneu- 
monia the pleuritic affection is slight, scarcely 
modifying the disease, and like the inflammation 
of the bronchi, which is as usual an accompani- 
ment of pneumonia, is to be viewed as incidental 
rather than essential to the disease. T he pleu- 
ritic inflammation will be modified by the seat 
and extent of the pulmonary disease. When 
partial that portion of the pleura which covers it 
has upon it an albuminous deposit, which is. 
generally thin, and the disease being of sufficient 
duration will show signs of organization. When 
the puln;ionary inflammation is of small extent, 
there is commonly a small sero-purulent effusion 
into the pleural sac; extensive hepatization pre- 
vents this by filling the pleural cavity with its 
own unyielding substance, and the lung is then 
partially covered with a thin, false membrane, 
thicker along the edges, in the interlobular fis- 
sure, and occasionally at some points wiicn the- 
inflammation was first extended to the pleura. 
We have thus stated the appearance and condi- 
tions as seen by the anatomist in various stages. 
of pneumonia in the human subject. The same 
disease will present nearly similar conditions in 
farm animals. Inflammation of the lungs, or 
pneumonia, may be produced by causes produc- 
ing other acute diseases of the chest. Prom over- 
exertion, acute congestion, or the result of para- 
sites in the lungs. The first stage of pneumonia, 
may be acute congestion of. the lungs. The nos- 
trils will be dilated; the breathing will be 
quick, wheezy, labored and convulsive; the head 
will be extended, the eye staring, blood shot, 
and indicating intense pain: the nasal mem- 
branes will be deep red or blue, and the pulse 
feeble, and often scarcely indicated at the jaw. 
By feeling behind the left elbow, the heart will 
be found beating tumultuously, perspiration will 
break Out on different parts of the body, but the 
limbs will be cold. Auscultation, listening with 
the ear to the chest, will show a loud murmur of 
respiration, and a slight crepitation or crackling. 
If the case is extreme, blood letting from the- 
jugular vein will be indicated. It will be dark 
or tarry in appearance. Remove all that may 
interfere with easy breathing and comfort. Keep' 
the head of the animal to the wind and give 
immediately a strong stimulant, five or six 
ounces of whisky for the horse, and double this 
dose for the ox; or, liquid ammonia, one-half 
ounce for the horse, and double this for the ox 
or, ginger, or pepper tea, if these be not at 
hand. Cover the animal with thick blankets. 
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wrung out of hot water, and cover over all with 
•dry ones. Give friction by rubbing to the limbs 
and all parts not enveloped by the blankets. If 
the animal get better, feed on light but nourish- 
ing food, including grass, if possible, and give 
rest, warmth, and good care until entirely 
recovered. If the animal does not soon show 
signs of recovery, the attack will probably end 
in pneumonia. There will be shivering if the 
attack be not preceded by congestion of the 
lungs, and, usually, a dry cough. There will 
be quick, labored breathing, hot skin, the pulse 
full and rolling, but oppressed. The membranes 
of the eyes, nostrils, and mouth will be red; 
the cough deep, but, perhaps, not especially 
hard or painful. If the legs be held apart, it 
denotes a severe case. There will be crepitation, 
by auscultation, over the affected part of the 
lung, which will show the extent of the inflam- 
mation. Percussion (striking) over the affected 
part will cause extreme pain. Thus,, when there 
is no sound by auscultation, percussion will 
show a dull, solid sound, while the rest of the 
chest retains a healthy, drum-like resonance. 
Thus, by listening and tapping (percussion) the 
hepatization (solidification) of the lung may be 
followed, and the increase or diminution of the 
disease followed from time to time. As the 
■disease becomes worse a yellowish or whitish 
discharge may come from the nose. In cattle.as 
the breath is expired, there will be a moan ; the 
horns and ears will be hot, the muzzle dry, the 
skin tight, the dung hard, if any, and the urine 
scant and high colored. Give the animal a dry, 
airy, but warm stall, if the weather is cold, 
avoid all drafts, clothe the animal warmly, rub 
the limbs with ammonia liniment (ammonia and 
oil), and bandage with flannel, and apply a mus- 
tard poultice to the sides of the chest, also to the 
sides. If cattle or hogs, mix turpentine with the 
mustard poultice, or cover with blankets wrung 
out of hot wa,ter, and when taken off, let it 
be a little at a time, and rub thoroughly dry, 
-and clothe warm, following with the mustard 
plasters, if necessary. Give injections of 
warm water, and warm gruel to drink. A laxa- 
tive will be good if there is not a low fever and 
■depression. If there is much depression, give 
tincture of aconite, twenty to thirty drops for a 
horse, and thirty to forty drops for an ox. For 
.swine, give tartar emetic, five grains. If there 
is great prostration after the fever has subsided, 
give sweet spirits of nitre, one ounce three or 
four times a day, and for the ox, two to three 
■ounces. As the animal recovers, give light, 
nourishing food, with rest, and often moderate 
exercise, avoiding drafts. Pleuro-pneumonia 
■contagiosa, the dreaded cattle plague of Eng- 
land, contagious pleuro-pneumonia, or con- 
tagious lung fever of the United States, is the 
most to be dreaded, as it is the most insidious of 
all our animal scourges, and one, once it gets a 
general foothold in a country, has never yet 
begn known to be radically stamped out. In 
1839, this dread disease was communicated to 
stock in Ireland from some Dutch cattle taken 
■there. It appeared in England in 1843, in 
various parts of Europe, the Cape of Good Hope 
•and Australia, since that time. It was first 
brought to Brooklyn in 1843, and again in 1850, 
to New Jersey in 1847, to Massachusetts in 1859, 
and again it made its appearance in New York 
a few years since, and spread throughout the 



adjacent States, even reaching Virginia in the 
South. The most energetic measures were taken 
by the several States, the cattle of which were 
infected, for the purpose of stamping it out. 
Whether this will really be accomplished suc- 
cessfully, remains to be seen. If not it must 
eventually overrun the whole country. So far 
as we have been able to learn, no well authenti- 
cated case has yet been found, or at least it has 
not spread, west of the AUeghanies. There have ' 
been reports of cases from time to time, and one 
during, the summer of 1880, that it had made its 
nppearance in Kansas. Upon following the 
matter closely there was found no good founda- 
tion for the report, and like the rest, the report 
was probably started by persons who sought to 
make money by passing cattle througli Canada 
for exportation. In view of the necessity of 
accurate information in relation to this disease, 
and its characteristic symptoms, we append 
sufBcient information in relation thereto, 
for if once it gets a firm foothold among ihe 
great herds of tlie West, it will remain indefi- 
nitely, and cost millions of dollars annually in 
the attempt to keep it in checli. No successful 
remedy has yet been found 'for treating this 
dread disease. Isolation, and good nursing may 
save some cattle, but generally at a cost greater 
than their value for beef. Its period of incuba- 
tion is from ten days to three months, by a low 
fever, the occurrence of inflammation in the air 
passages, lungs and their coverings, followed by 
exudation into the lungs and pleura. Infection 
may be by contact with animals infected; by 
inoculation, through contact with the remains 
of diseased animals or their excretions, or by 
inoculation of the virus of an infected animal. 
It is fairly well authenticated, that the infection 
may be earned in the air for considerable dis- 
tances, and very certainly the vitality of the 
virus may remain indefinitely in infected situa- 
tions, as fields and especially in stables, if they 
be not most thoroughly disinfected. It is more 
thati probable that in the majority of cases the 
infection is taken into the lungs by breathing, 
since the disease begins when the inspired air 
may lodge the germs. The lesions are . concen- 
trated there, beginning with cloudiness and 
swelling of the smaller air tubes and the sur- 
rounding connecting tissues. However taken 
the poison is multiplied, and in an immeasurably 
greater degree when taken into the lungs, than 
by other means. When the fever has run its 
course, if the animal become apparently well to 
the ordinary observer, the ox may have a good 
appetite and gain flesh, the cow may give milk 
freely,' and seem in perfect health, yet from 
three, even to fifteen months after, it is claimed 
the disease may be transmitted. How? The 
circulation in the most severely infected portion 
of the lungs is interrupted; the exudation is 
developed into a tough fibrous envelope, which 
shuts off the dead mass from the adjacent lung, 
and from communication with the adjacent air. 
This dead mass now undergoes a process of 
breaking down, liquefaction, and absorption 
commencing at the surface and advancing slowly 
toward the center. Thus as it undergoes no 
change, except that of liquefaction, and exhales 
at no time a putrid odor, it remains infectious so 
long as it retains the solid form. Therefore when- 
ever there are indications of the existence of 
these encysted masses, the animal must be 
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infectious, and kept from contact with others 
precisehr as in the acute stages of this dread dis- 
ease. Hence we say that once an animal is found 
infected it is cheaper for the owner to kill it at 
once, slash the hide — to make it worthless to 
ghouls who might dig up the body — and bury it 
deeply in the earth, covering it, if possibly, with 
quicklime. The following is the diagnosis of 
the disease as seen by a committee appointed to 
investigate this disease in New York. They say : 
The first symptoms of pleuropneumonia seldom 
attract much attention, and the disease com- 
monly steals on without manifesting any great 
violence; the animal appears dejected, and, when 
in the field, separates itself from its fellows, often 
getting behind a wall, hedge or other shelter to 
keep out of the wind. As the disease progresses, 
it becomes uneasy, loses its^ appetite, and stops 
chewing the cud ; the eyes appear dull, the head 
is lowered, tlie nose stuck forward, the nostrils 
expanded, and the horns and skin are warmer 
than common. With failure of the appetite, 
thirst may continue and increase. In cows, the 
milk falls off, either gradually or altogether. It 
is seldom that the first progress of the disease 
attracts much notice until the animal stops eat- 
ing. Cough, although often accompanying the 
disease, is by no means a constant symptom. 
When, however, the pleura or lining membrane 
of the windpipe or the bronchial tubes become 
inflamed, loud and harsh coughing is a never- 
failing symptom. Pressure between the ribs and 
along the spine causes the animal to wince. The 
breath grows warmer and often fetid, the danger 
rapidly increasing, of course. The animal will 
often press her muzzle very hard against the par- 
tition, as if for support, will breathe with great 
diiBculty, and soon dies.' The progressive 
symptom varies greatly, however, in different 
animals, but the cough is the key-note of the 
disease, and appears in all. There can be no 
longer room to doubt that the disease is conta- 
gious or infectious. It seems to be communi- 
cated by animal poison in the ah-, proceeding from 
the lungs and breath or respiratory surfaces of a 
diseased animal, and any animal of the same 
species coming in contact or within the influence 
of this vitiated air, is very liable to be 
infected. In relation to the treatment of the 
disease, we have fully stated our opinion that 
killing and burying infected animals is the only 
safe plan, and isolating the herd containing it or 
them, and continuing to kill and bury all that 
give evidence of tlie disease. The better way 
would be to immediately kill all that were fat, 
and not affected with the disease, bury the viscera 
and sell the meat. Of course no person would sell 
the meat or hide of a diseased animal. To be a 
common highwayman or murderer, would be 
innocence as against such a fiend. If the infected , 
ones are to be killed and the rest isolated. Prof. 
Gamgee advises in the first stage of the disease, to 
an ox, daily doses of sulphate of iron, linseed, and 
aniseed, of each from one-half to one drachm, the 
whole to be well mixed and given in bran. The 
food throughout the disease should -be light and 
nutritious In the second stage give copious 
warm water injections, and, as a stimulant two or 
three times a day, one-half ounce carbonate of 
ammonia, and one quart linseed oil. For the 
cough and debility during convalescence the fol- 
lowing tonic to be given daily is advised: Oxide 
of magnesia, one-quarter ounce; iron filings, very 



fine, one-half ounce; tincture of gentian one and 
a half ounces; rain-water, one pint. Yet we 
again advise the cheapest as well as the most 
humane way, to kill every animal infected 
All authorities agree that both lungs being 
affected there is no hope of recovery, and we 
may add, the infection from an animal with one 
lung, or one lobe of a lung infected is as deadly 
as though both of them were completely rotten 
The latest report to the United States Govern- 
ment, 1879, gives much matter that will be of 
special interest everywhere among all classes of 
farmers, the gist of which we give: The viru- 
lence and infectious jiature of the disease does 
not seem to have been lessened by its transplan- 
tation to this country. Many instances are 
given which show conclusively that it is equally 
as fatal to-day in those localities in the United 
States, in which it exists, as it is in it.« home in 
the far East, or in those nations of Europe 
which it has invaded. Speaking of the conta- 
gious and infectious nature of the malady. Dr. 
Law says: No one who has studied the plague 
in Europe ran truthfully claim that it i,'« less infec- 
tious here than in the Old World. AMiat mis- 
leads many is, that during the cooler season many 
of the cases assume a subacute type, and others 
subside into a chronic form with a mass of 
infecting material (dead lung) encysted in the 
chest, but unattended by acute symptoms. But 
this feature of the disease renders it incompara- 
bly more insidious and dangerous than in coun- 
tries where the symptoms are so much more 
severe, tliat even the owners are roused at once 
to measures of prevention. In moderating the 
violence of its action, the disease does not "part 
with its infecting qualities, but only diffuses 
them the more subtilely in proportion as its true 
nature is liable to be overlooked. A main rea- 
son why unobservant people fail at first sight to 
see that the lung fever is contagious is, that the 
seeds lie so long dormant in the system, A 
beast purchased in October passes a bad winter, 
and dies in February ; after having infected sev- 
eral others. She has had a long period of mcu- 
bation, and when the disease supervenes 
activelj', she has passed through a chronic form 
of illness, so that when others sicken, people 
fail to cpnnect the new cases with the infected 
purchase. Then, again, in an ordinary herd of 
ten or twenty head the deaths do not follow in 
rapid succession, but at intervals of a fortnight, 
a month, or even more, and those unacquainted 
with the nature of the disease suppose that it 
can not be infectious, or all would be prostrated 
at once. The disease may be communicated by 
immediate contact, through the atmosphere for 
some considerable distance, by the inhalation of 
pulmonary exudation when placed in the nos- 
trils, from impregnated clotjtiing of attendants, 
through infected buildings, infected manure, 
infected pastures, infected fodder, etc. Healthy 
cattle have been contaminated after being lodged 
in stables that were occupied by diseased ones 
three or fom- months previously. Hay spoiled 
by sick cattle has induced the disease after a 
long period, and pastures grazed upon three 
months before have infected healthy stock. The 
flesh of diseased animals has also conveyed the 
malady; and it is recorded by Fleming that the 
contagion from cattle buried in the ground infec- 
ted others fifty or sixty feet distant. There 
seems to be much difference of opinion with 
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■/egard to the power of the virus to resist ordi- 
nary destructive influences. Under ordinary 
circumstances, it will be preserved longest where 
'it has been dried up and covered from the free 
access of the air. In close stables and buildings 
having rotten wood-work, or deep dust-filled 
cracks in the masonry, and in those with a 
ilosed space beneath a wooden floor, it clings 
with the greatest tenacity. Again, in buildings 

' which contain piles of lumber, litter, hay, fod- 
der, or clothing, the virus is covered up, secreted, 
and preserved for a much longer period than if 
left quite empty. In such cases it is preserved 
as it is in woolen or other textile fabrics, when 
carried from place to place in the clothing of 
human beings. As carried through the air, the 
distance at which the virus retains its infecting 
properties varies much with varying conditions. 
Dr. Law states that he has seen a sick herd sep- 
arated from a healthy one by not more than 
fifteen yards and a moderately close board fence 
of seven feet high, and in the absence of all 
intercommunication of attendants, the exposed 
herd kept perfectly sound for six months in suc- 
cession. At other times infection will take place 
at much greater distances without any known 
means of conveyance on solid objects. Roll 
quotes fifty to one hundred feet, while others 
claim to have known infection transmitted 
a distance of from two hundred to three 
hundred feet. But the author questions whether, 
in such cases, the virus had not been dried up 
on light objects, like feathers, paper, straw, or 
hay, . which could be borne on the wind. 
Because the lesions are concentrated in the lungs, 
and begin with cloudiness and swelling of the 
smaller air tubes and surrounding connective 
tissues, the presumption is favored that the virus 
is usually taken in with the air breathed. Its 
progress and the results of all attempts at inocu- 
lation would seem to confirm this. The exuda- 
tion into the interlobular tissue, the congestion 
of the lung tissue itself, and the implication of 
the lung covering, are regarded as secondary 
phenomena, or, in other words, the disease 
begins where the inspired air must lodge the 
germs. The inoculation of the virulent lung 
products on distant parts of the body transfers 
the seat of the disease to the point inoculated, 
and in such cases the lesions of the lungs are not 
observed, or af least are not greatly marked. 
A diseased animal is more likely to infect a 
healthy one at that period when the fever runs 
highest apd the lung is being loaded with the 
morbid exudation. Proof appears to be want- 
ing as to the infecting nature of the affection 
during the incubation stage, but it must not be " 
inferred that with the subsidence of the fever 
the danger is removed. It is a matter of fre- 
quent observation that animals which have 
passed through the fever, and are again thriving 
well and giving a free supply of milk, and to 
ordinary observers appear in perfect health, 
retain the power of transmitting the disease to 
others. This may continue for three, six, nine, 
twelve, or, according to some, even fifteen 
months after all signs of acute illness have dis- 
appeared. The number of animals' infected by 
contact or exposure to the contagion is some- 
what irregular, as is also the virulence and fatal- 
ity of the disease. The French commission of 
1849 found that of twenty healthy animals 

exposed to infection sixteen contracted the dis- 



ease, ten of them severely. Dr. Lindley gives 
examples, from his South African experience, 
in which whole herds of eighty, one hundred 
and thirty, and even of several hundred died 
without exception, showing that in warm cli- 
mates the mortality is greatest. Dr. Law found 
the disease much more virulent and fatal during 
the hot summer months in New York, and says 
that during the winter season it is far less vio- 
lent in its manifestations, and a great number of 
animals resist it. Lung plague confines its rav- 
ages entirely to the bovine genus, and no race, 
breed, or age is exempt from its attacks. Sex . 
gives no immunity ; bulls suffer as much as cows ; 
and oxen and calves, if equally exposed, furnish 
no fewer victims than bulls and cows. As in 
rinderpest, measles, scarlatina, and the different 
forms of variola, an animal once afllicted with 
lung plague is usually exempt or impervious to 
a second attack. Only occasional instances are 
given where an animal has suffered from a sec- 
ond attack. The losses caused by the plague 
ranges all the way from two to sixty-three per 
cent, of all the animals in the country or locality 
in which it prevails, the losses varying according 
to climate, surroundings, condition of stock, etc. 
The period of latency, that is, the time that 
elapses between the receiving of the germs into 
the system and the manifestation of the first 
symptoms of the disease, varies greatly. Veterina- 
rians differ as to their experience and statements, 
and set this period at from five days to three 
months. Dr. Law has seen cases in which cattle 
have passed three or four months after the pur- 
chase in poor health, yet without cough or any 
other diagnostic symptom, and at the end of that 
time have shown all the symptoms of the lung 
plague. It is this long period of latency that 
renders the disease so dangerous. An infected 
animal may be carried half way' around the 
world before the symptoms of the malady be- 
come sufficiently violent to attract attention, and 
yet all this time it may have been scattering the 
seeds of the disease far and wide. The average 
period in inoculated cases is nine days, though it 
may appear as early as the fifth, or it may not 
till the thirtieth or fortieth day. In the experi- 
mental transmission of the disease by cohabitation, 
under the French commission, a cough, the earli- 
est symptom, appeared from the sixth to the thirty- 
second day, and sometimes continued for months, 
though no acute disease supervened. Hot cli- 
mates and seasons abridge the period of latency, 
as the disease has been found to develop more 
rapidly in summer than in winter, and in the 
South than in the North. A febrile condition of 
the system also favors its rapid development. 
Of the symptoms of the disease. Dr. Law says: 
These vary in different countries, latitudes, sea- 
sons, altitudes, races of animals, and individuals. 
They are, cceteris paribus, more severe in hot lati- 
tudes, countries, and seasons, than in the cold; 
in the higher altitudes they are milder than on 
the plains; in certain small or dwarfed animals, 
with a spare habit of body, like Brittanies, they 
appear to be less violent than in the large, phleg- 
matic, heavy-milking, or obese short-horn Ayr- 
shires and Dutch. A newly-infected race of 
cattle in a newly-infected country, suffer much 
more severely than those of a land where the 
plague has prevailed for ages; and finally certain 
individuals, without any appreciable cause, have 
the disease in a much more violent form than 
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others which stand by them in precisely the same 
conditions. Sometimes the disease shows itself 
abruptly with great violence and without any 
appreciable premonitory symptoms, resemblin" 
in this the most acute type of ordinary broncho'- 
pneumouia. This, however, is mostly in connec- 
tion with some actively exciting cause, such as 
exposure to inclement weather, parturition, over- 
stocking with milk, heat, etc. Far more com- 
monly the symptoms come on most insidiously, 
and for a timif are the opposite of alarming. For 
some days, and quite frequently for a fortnight, 
a mouth or more, a slight cough is heard at rare 
intervals. It may be heard only when the animal 
first rises, when it leaves the stable, or when it 
drinks cold water, and hence attracts little 
or no attention. The cough is usually small, 
weak,short and husky,but somewhat painful and 
attended by some arching of the back, an extension 
of the head upon the neck, and protrusion of the 
tongue. This may continue for weeks without any 
noticeable deviation from the natural temperature, 
pulse, or breathing, and without any impairment 
of appetite, rumination or coat. The lungs are 
as resonant to percussion as in health, and auscul- 
tation detects slight changes only, perhaps an 
unduly loud blowing' sound behind the middle of 
the shoulder, or an occasional slight mucous rat- 
tle, or a transient wheeze. In some cases the dis- 
ease never advances further, audits true nature is 
to be recognized only by the fact that it is shown 
in an infected herd or on infected premises, and 
that the victim proves dangerously infecting to 
healthy animals inuninfected localities. It may 
be likened to those mild cases of. scarlatina which 
are represented by sore throat only, or to the 
modified variola known as chicken-pox. In the 
majority of eases, however, the disease advances 
a step further. The animal becomes somewhat 
dull, more sluggish than natural, does not keep 
constantly with the herd, but may be found 
lying alone; breathes more quickly, twenty to 
thirty times per minute in place of ten to fifteen ; 
retracts the margins of the nostrils more than for- 
merly ; the hair, especially along the neck, should- 
ers, and back, stands erect and dry; the muzzle 
has intervals of dryness, and the milk is dimin- 
ished. The eye loses somewhat of its prominence 
and luster; the pyelids and ears droop slightly, 
and the roots of the horns and ears and the limbs 
are hot or alternately hot and cold. By this time 
the temperature is usually raised from 103° F., 
in the slightest or most tardy cases, to 105° and 
upward to 108° in the more acute and severe. 
Auscultation and percussion also now reveal de- 
cided changes in the lung tissue. The ear applied 
over the diseased portions detects in sorae cases a 
diminution of the natural soft-breathing murmur, 
or it may be a fine crepitation, which has been 
likened to the noise produced by rubbing a tuft 
of hair beween finger and thumb close to the ear. 
Where this exists it is usually only at the margin 
of the diseased area, while in the center the nat- 
ural soft murmur is entirely lost. In other cases 
'a loud blowing sound is heard over the diseased 
lung, which, though itself impervious to air and 
producing no respiratory murmur, is in its firm, 
solid condition a better conductor of sound and 
conveys to the ear the noise produced in the 
larger air-tubes. Percussion is effected by a series 
of taps of varying force delivered with the tips 
of the fingers of the right hand on the back of 
the middle finger of the left firmly pressed on the 



side of the chest. Over all parts of the healthy 
lung this draws out a clear resonance, but over 
the diseased portions the sound elicited is dull 
as if the percussion were made over the solid 
muscles of the neck or thigh. All gradations 
are met with as the lung is more or less consoli- 
dated, and conclusions are to be drawn accord 
mgly. In other cases we hear on auscultation 
the loud, harsh, rasping sound of bronchitis 
with dry, thickened, and rigid membranes of the 
air-tubes, or the soft, coarse, mucus rattle of the 
same disease when there is abundant liquid exu- 
dation, and the bursting of bubbles in the air 
passages. In others there is a low, soft, rubbing 
sound, usually in Jerks, when the chest is being 
filled or emptied. This is the friction between the 
dry, inflamed membrane covering the lungs 
and that covering the side of the chest, and is 
heard at an early stage of the disease, but neithei 
at its earliest nor its latest stage. Later there 
may be dullness on percussion up to a given level 
on One or both sides of the chest, implying accu- 
mulations of liquid in the cavity, or there is a 
superficial dullness on percussion, and muffling 
of the natural breathing sound with a very slight, 
sometimes almost inaudible, creaking, due to the 
existence of false membranes (solidified exuda- 
tions) on the surface of the lung or connecting 
it to the inner side of the ribs. This is often 
mistaken for a mucous rattle that can no longer 
take place in a consolidated lung in which there 
can be no movement of air nor bursting of bub' 
bles in breathing. The mucous rattle is only 
possible with considerable liquid exudation into 
the bronchial tubes, and a healthy, dilatable con- 
dition of the portion of the lung to which these 
lead. In rare cases there will be splashing 
sounds in the chest, or when the patient has just 
risen to his feet a succession of clear ringing 
sounds, becoming less numerous and with longer 
intervals until they die away altogether. These 
are due to the falling of drops of liquid from 
shreds of false membrane in the upper part of 
the chest through an accumulation of gas into a 
collection of liquid below. It has been likened 
to the noise of drops falling from the bung-hole 
into a cask half filled with liquid. Peculiar 
sounds are sometimes heard, as wheezing, in con- 
nection with the supervention of emphysema, and 
others which it is needless to mention here. In 
lean patients pressure of the tips of the fingers in 
the intervals between the ribs will detect less move- 
ment over the diseased and consolidated lung 
than on the opposite side of the chest where the 
lung is still sound. As seen in America, in win- 
ter, the great majority of cases fail to show the 
violence described in books. The patients fall 
off rapidly in condition, show a high fever for a 
few days, lie always on the same side (the dis- 
eased one) or on the breast, and have a grea,t por; 
tion of one lung consolidated by exudation and 
encysted as a dead mass, and yet the muzzle is 
rarely devoid of moisture, the milk is never 
entirely suspended, and may be yielded in only 
a slightly lessened amount as soon as the first few 
days of active fever have passed. During the 
extreme heats of summer, on the other hand, the 
plague manifests all its European violence. The 
breathing becomes short, rapid, and labored, and 
each expiration is accompanied by a deep moan 
or grunt, audible at some distance from the 
animals. The nostrils, and even the corners of 
the mouth are strongly retracted. The patient 
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stands most of its time, and in some cases with- 
out intermission, its fore legs set apart, its elbows 
turned out, and its Bboulder-blades and arm- 
bones rapidly losing their covering of flesh, 
standing out from the sides of the chest so that 
their outlines can be plainly seen. The head is 
extended on the neck, the eyes prominent and 
glassy, the muzzle dry, a clear or frothy liquid 
distils from the nose and mouth, the back is 
slightly raised, and this, together with the spaces 
between the ribs and the region of the breast- 
bone, are very sensitive to pinching; the secre- 
tion of milk is entirely arrested, the skin 
becomes harsh, tightly adherent to the parts 
beneath, and covered with scurf, and the arrest 
of digestion is shown by the entire want of appe- 
tite and rumination, the severe or fatal tympanies 
(bloating,) and later by a profuse watery diar- 
rhoea in which the food is passed in an undi- 
gested condition. If the effusion into the lungs 
or chest is very extensive, the pallor of the 
mouth, eyelids, vulva, and skin betrays the 
weak, bloodless condition. The tongue is 
furred, and the breath of a heavy, feverish, 
mawkish odor, but rai'ely fetid. Abortion is a 
common result in pregnant cows. During the 
summer the disease shows its greatest violence, 
and it is then that its mortality is not only high 
but early. The great prostration attendant on 
the enormous effusion into the organs of the 
chest, the impairment of breathing, and the 
impairment or suspension of the vital functions 
in general, causes death in a very few days. In 
other cases the animals die early from distension 
of the paunch with gas, while in still others the 
profuse scouring helps to speedily wear out the 
vital powers. In certain severe cases the rapid • 
loss of flesh is surprising. Dr. Law says that in 
such cases a loss of one third of the weight in a 
single week is by no means uncommon, and even 
one-half may be parted with in the same length of 
time in extreme cases. In fatal cases all symp- 
toms become more intense for several weeks, the 
pulse gradually becomes small, weak, and 
accelerated, and finally imperceptible; the 
breathing becomes rapid and diflicult, the 
mucous membranes of the mouth, ej^es, etc., 
become pale and bloodless, emaciation goes on 
with active strides, and death ensues in from 
two to six weeks. Sometimes, in cold and dry 
weather, a portion of dead lung may remain 
encysted in the chest, submitting to slow lique- 
, faction and removal, and such animals will go on 
for months, at last to sink into such a state of 
debility that death ensues from exhaustion and 
weakness. In still other cases the retention of 
such diseased masses, and the consequent debil- 
ity, determines the appearance of tuberculosis, 
from which the animal dies. Purulent infection 
and rupture of abscesses into the chest are also 
causes of death, but the author states that no 
such cases have come under his observation. 
Dr. Law gives the following description of the 
post mortem appearances, which we give for the 
information of those somewhat versed in physi- 
ology. If the disease is seen in its earliest stages, 
the changes are altogether confined to the tissue 
of the lung. From the examination of the lungs 
of several hundred diseased animals, I can confi- 
dently affirm that the implication of the serous 
covering of the lung (pleura) is a secondary 
result. In all the most recent cases we find the 
lung substance involved and the pleura sound, 



while in no one instance has the pleura been 
foimd diseased to the exclusion of the lung tissue, 
or without an amount and character of lung 
disease which implied priority of occurrence for 
that. Yet, in all violent attacks the disease will 
have proceeded far enough to secure implication 
of the pleura as well, and hence we may describe 
the changes in the order in which they are usu- 
ally seen when the chest is opened . The cavity 
of the chest usually contains a quantity of liquid 
varying from one or two pints to several gallons, 
sometimes yellowish, clear, and transparent, at 
others slightly greenish, brownish-white, and 
opaque, or even exceptionally slightly colored 
with blood. This effusion contains cell-forms 
and granules, and gelatinizes more or less per- 
fectly when exposed to the air. On the surface 
of the diseased lung, and, to a less extent, on the 
inner side of the ribs, is a fibrinous deposit (false 
membrane) varying from the merest rough pelli- 
cle to a mass of half an inch in thickness, and, in 
the worst cases, firmly binding the entire lung to 
the inside of the chest and to the diaphragm. 
These false membranes are usually of an opaque 
white, though sometimes tinged with yellow, 
and, in the deeper layers, even blood-stained, 
especially over an infarcted lung. A feature of 
these false membranes, and one that serves to dis- 
tinguish them from those of ordinary pleurisy, 
is that they are commonly limited ta the surface 
of the diseased portion of lung, or, if more 
extensive, that portion which covers sound lung 
tissue is much more recent, and has probably 
been determined by infection from the liquid 
thrown out into the chest. In the lung itself the 
most varied conditions are seen in different cases 
and at different stages of the disease. The dis- 
eased lung is solid, firm, and resistant, seems to 
be greatly enlarged, because it fails to collapse 
like the healthy portion when the chest is 
opened; is greatly increased in weight, and sinks 
in water. When cut across it shows a peculiar 
linear marking (marbling) due to excessive exuda- 
tion into the loose and abundant connective tissue 
which separates the different lobules of the ox's 
lung from each other. This exudation is either 
clear, and therefore dark, as seen by reflected 
light, or it is of a yellowish-white, and when 
filled with it the interlobular tissue appears as a 
network, the meshes of which vary from a line 
to an inch across, and hold in its interspaces the 
pinkish-gray, brownish-red, or black lung tissue. 
When only recently attacked the lung may pre- 
sent two essentially different appearances. 
Most frequently the changes are most marked 
in the interlobular connective tissue, which is 
the seat of an abundant infiltration of clear 
liquid, a sort ,of dropsy, while the lung tissue, sur- 
rounded by this, retains its normal pinkish-gray 
color, and is often even paler, and contains less 
blood than in health. It has, in short, become 
compressed by the surrounding qjcudation, and 
air and blood have been alike in gi-eat part 
expressed from its substance. This extreme 
change in the tissue surrounding the lobules and 
the comparatively healthy appearance of the 
lobules themselves, have led many observers to 
the conclusion that the disease commenced in 
the connective tissue beneath the pleura and 
extended to the proper tissue of the lung. There 
is, however, as pointed out by Prof. Yeo, a coex- 
istent disease of the smaller air-tubes correspond- 
ing to the lobules that are circumscribed by this 
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infiltration, and there is every reason to believe 
that the infiltration in question is the result of 
antecedent changes in the air-tubes. Less fre- 
quentljr we find the lobules of the lung tissue 
presenting the first indications of change. The 
lobules affected are of a deep red, and more or 
less shining, yet tough and elastic. They do 
not crepitate on pressure, yet they are not 
depressed beneath the level of the adja- 
cent healthy lung-tissue, as they would be if 
collapsed. The interlobular connective tissue, 
devoid of all unhealthy exudation, has no more 
than its natural thickness, and reflects a bluish 
tint by reason of the subjacent darli substance of 
the lung. Here the lung tissue itself is mani- 
festly the seat of the earliest change— congestion 
— and the interlobular exudation has not yet 
supervened. Specimens of this kind may be rare, 
but a number have come under the writer's obser- 
vation, and in lungs, too, that presented at other 
points of their substance the excessive interlo- 
bular exudation. Both of these forms show a 
tendency to confine themselves to particular 
lobules and groups of lobules of the lung. They 
correspond, in short, to the distribution of par- 
ticular air-tubes and blood vessels. The fact, 
however, is noteworthy as characteristic of the 
disease, that it attacks entire lobules, and the 
limits of the diseased lung tissue are usually 
sharply marked by the line of connective tissue 
between two lobules, so that one lobule will be 
found consolidated throughout, and the next in a 
perfectly natural condition. The two forms just 
described differ also in cohesion and power of 
resistance. The lung saturated with the liquid 
exudation has its intimate elements torn apart, 
and is more friable, giving way readily under 
pressure, while that in which there is red conges- 
tion, but no extensive exudation, retains its 
natural elasticity, toughness, and power of 
resistance. Another condition of the diseased 
lung-tissue, more advanced than either of those 
just described, is the granular consolidation or 
hepatization. In this condition the affected 
regions of lung are as much enlarged as in the 
dropsical condition, but they are firmer and 
more friable, and on their cut surface present 
the appearance of little round granules. These 
granules are not peculiar to the lung tissue 
proper, though most marked on this; they char- 
acterize the interlobular connective tissue as 
well. They consist mainly of lymphatic cell 
growths, filling up the air ceils, the smaller air- 
tubes, the lymph spaces, and the meshes of the 
connective tissue. The color of these portions 
varies from a bright reddish-brown to a deep 
red, according to the compression to which the 
lung tissue has been subjected by the exudation 
in the early stages. Another form of lung con- 
solidation is of a very dark red or black, and 
always implies the death of the portion affected. 
The dark aspect of the diseased lobules forms a 
strong contrast with the yellowish-white inter- 
lobular tissue,, ejcpept where that also becomes 
blood-stained, when the whole presents a uni- 
form dark mass. This form has the granular 
appearance of that last described, and on 
miaroscopic examination its blood-vessels are 
found fully distended with accumulated blood 
globules. This black consolidation is always 
sharply limited by the borders of cei-tain lobules 
or groups of lobules, which are connected with 
a particular air-tube and its accompanying 



blood-vessels, and the artery leading to such 
lobules is as constantly blocked by a firm clot of 
blood. The mode of causation is this: the 
artery, being in the center of a diseased mass, 
becomes itself inflamed. As soon as the inflam- 
mation reaches its inner coat, the contained blood 
coagulates; the vein is usually blocked in the 
same way. The blood formerly supplied by the 
artery to certain lobules is now arrested; that in 
the capillary vessels of those lobules stagnates; 
nutrition of the walls of the capillaries ceases, 
and these, losing their natural powers of selec- 
tion, allow the liquid parts to pass freely out of 
the vessels, leaving the globules only in their 
interior. More blood continues to enter them 
slowly from adjacent capillaries supplied from 
other sources, and as this is filtered in the same 
way by the walls of the vessels, these soon come 
to be filled to repletion by the globules only; 
and hence the intensely dark color assumed. 
The color is often heightened by the escape of 
blood from the now friable vessels into the sur- 
rounding tissue, and it is by this means that the 
interlobular tissue is usually stained. This 
black hepatization, or, as it is teclmically called, 
infarction, is an almost constant occurrence in the 
disease as seen in New York, and the death and 
encysting of large portions of lung is, therefore, 
the rule. If too extensive, of course, the patient 
perishes, but not unfrequently a mass of lung 
measuring four or six inches by twelve is thus 
separated without killing the animal. If at a 
later stage we open an animal which has passed 
through the above condition, the following may 
be met with: A hard, resisting mass is felt at 
some portion of the lung, usually the lower and 
back portion, and on laying it open it is found to 
consist of dead lung tissue, in which the hepa- 
tized lobules and interlobular tissues, the air- 
tubes, and blood-vessels are still clear and dis- 
tinct, but the whole is separated from the still 
living lung by a layer of white pus-like liquid, 
outside which is a dense, fibrous sac or envelope, 
formed by the development' of the surrounding 
interlobular exudation. From the inner surface 
of this dense cyst, the firm, thick bronchial tubes 
and attending vascular systems project in a 
branching manner like dirty white stalactites, 
and these, with the interlobular tissue thickened 
by its now firmly organized exudation, may form 
bands extending from side to side of the cavity. 
At a still more advanced stage the dead and 
encysted lung tissue is found to have been entirely 
softened, and the sac contains nothing but 
a mass of white liquid debris, or, still later, a 
caseous mass of its dried, solid matters, upon 
which the fibrous covering has steadily con- 
tracted, so as to inclose but a mere fraction of its 
original area. In hundreds of post mortems we 
have only once seen the dead and encysted lung 
the seat of putrid decomposition, and never 
found the cavity opening into a previous air- 
tube. There remains to be noticed the condition 
of the air-tubes and accompanying vessels in the 
diseased lungs. In all cases where we see the 
starting point of the disease we find in the small 
tubes leading to the affected lobules a loss of the 
natural brilliancy of the mucous membrane, 
which has become clouded and opaque, and the 
tissue beneath it infiltrated and thickened. In 
more advanced cases, and above all in those show- 
ing the dropsical condition of the interlobular 
tissue, we find a similar infiltration into the con- 
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nective tissue around the air-tubes and their 
accompanying vessels, and in the hepatized lung 
this is always seen as a thick, firm, resistant, 
■white material, having the compressed and con- 
tracted and often plugged air-tubes and vessels 
in the center. These thickened masses have 
already been referred to as standing out in stalact- 
ite form from the inner wall of the sac in which 
the dead (necrosed) lung is undergoing solution. 
As to the nature of the plague, Dr. Law states 
that there can be no doubt but it is determined 
by an infecting material conveyed in some man- 
ner from one beast to another. The intimate 
nature of this material has never been determined." 
No special anatomical element, no specific organ- 
ism of animal or vegetable origin, has been 
detected as constant in the diseased organ and 
peculiar to it, j'et the presence of a specific con- 
tagium has been fully demonstrated in all the 
experience of the disease by the author and 
others. This infecting material, as shown by 
the records of inoculation, rarely affects the lungs 
when first lodged on a raw surface of some other 
part of the body, differing in this essentially 
from most other specific disease poisons, which 
have a definite seat of election in which their 
morbid processes are always established, no mat- 
ter by what channel communicated. Since this 
contagium does not usually affect the lungs when 
introduced by some other channel, it follows of 
necessity that when it does attack the lungs it 
must have been introduced directly into them. 
If inhaled in the air breathed, it will fall upon 
one of two points — the air-tubes or the air-cells 
— and there begin its baleful and destructive 
course. This is exactly in accordance with the 
early lesions of the disease as found by Dr. Law 
in his post-mortem examinations. Following is 
■ given a brief summary of the work of the New 
York commisson in its efforts to stamp out the 
disease in that State; but as the department has 
later advices from the author in regard to the 
work actually accomplished by this commission, 
extracts from Dr. Law's letter are given in pre- 
ference to quotations from this monograph work. 
The letter bears date of New York city,' Decem- 
ber 9, 1879, and contains, among other things, 
the following: To place our work in a nutshell, 
I would say that in the past ten months the 
inspectors of New York have examined 40,000 
head of cattle, many of them several times; that 
we have slaughtered and indemnified the owners 
for 500 head of diseased cattle, and that we have 
all but exterminated the plague from seven of 
the counties in which we found it. At present 
the main center of the plague is in King's county 
and the adjacent border of Queen's county. In 
all country districts, where the cattle are kept on 
enclosed farms, and where the people heartily 
co-operated, the work has been easy, and in 
every case speedily crowned witii success. In 
the cities and suburbs, on the other hand, where 
cattle had been accustomed to graze on open lots 
where interchange between different herds was 
frequent, and where the facilities for secret 
slaughter easily favored the covering up of 
the disease, the greatest difRculties had to he 
overcome. In New York city we secured the 
hearty co-operation of the police, and effectually 
arrested all movement between city stables, 
allowed only sound animals from healthy coun- 
ties to enter these stables, and none to leave save 
to immediate slaughter, and, finally, pronjptly 



slaughtered all acute and chronic cases of the 
disease and saw to the disinfection of the premises 
and the most gratifying success crowned our 
efforts. In Brooklyn, oh the other hand, where 
our work was systematically opposed, where the 
aldermen defied the State law by passing an 
ordinance authorizing the pasturage of cattle on 
open commons and uufenced lots, and some of 
them signed special permits for the movement of 
cattle in defiance of General Patrick's authority, 
and where magistrates dismissed offenders who 
were brought before them and reprimanded the 
policemen who had made the arrests, we soon 
lost the assistance of the police, which was at 
first all we could wish, and we naturally failed to 
meet with the splendid success seen in New York. 
It became evident early in the work that unless we 
could establish special inspection yards under 
our own control, and abolish the system of dis- 
tributing cows and other store cattle from dealers' 
stables, our success would be very partial and 
slow. In New York we were enabled to do this 
through the liberality of the Union Stock Yard 
Company, who built new yards for this purpose, 
which we opened July 1. In Brooklyn no such 
favor awaited us, and as the appropriation made 
by the legislature would not meet the needful 
outlay and enable us to hold what we had gained 
until the legislature should again meet, we had 
to be content with a system which was confess- 
edly ineffective. By the end of August the 
approaching exhaustion of the appropriation 
compelled the dissmissal of one-halJf of our vet- 
erinary force, and soon after we had to stop 
nearly all indemnities 'and consequently. nearly- 
all killing. Fortunately, New York City was 
now so nearly sound that we could continue the 
work there with but one inspector in addition to 
the one in attendance at the Union Stock Yard, 
and we could still kill and indemnify for all sick 
cattle in the city. Brooklyn, still widely infected, 
and with authorities still somewhat inimical, 
could only have her infected herds quarantined, 
and in her the scourge is but very partially 
abated. In certain outlying districts most grati- 
fying results have been secured. In May we 
learned that animals from an infected herd had 
been turned on the Montauk pasture on the east 
end of Long Island. The range was visited and 
eighteen animals killed to save the 1,100 that 
remained. Later, two other cases developed in 
animals that had been in infected herds and had 
been overlooked at the flVst visit. Fortunately, 
for some months at first the cattle turned on 
this immense range kept apart from each other 
in small groups, composed of such only as had 
herded together prior to their coming, on the 
range, and this most fortunate condition, coupled 
with the prompt disposal of each animal as it 
sickened, secured the escape of 1,100 animals. 
Had the occurrence been later in the season, 
when the cattle had learned to come together into 
one great herd, the results must have been most 
disastrous. A second case is that of Putnam 
county in which the plague had been smoulder- 
ing since 1878. The State appropriation would 
not warrant us to offer indemnities, but the 
county authorities promptly assumed the respon- 
sibility, and every herd in which infection was 
found to exist was at once exterminated. In 
this way six herds have been disposed of, where 
sickness has existed for months. As regards 
the future, it is strongly urged that the National 
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Government assume not only the direction, but 
the execution of the work of stamping out the 
plague. The following among other reasons for 
this are given: The disease is an exotic, and if 
once suppressed could only reappear in America 
as the result of importation. It is gradually 
extending, and if neglected must lay the entire 
continent under contribution. If it reached our 
unf enced ranges in the West it would be ineradi- 
cable, as it has proved in the European Steppes, 
in Australia, and in South Africa. As the seeds 
remain latent in the S}'stem for three months, 
infected cattle may be moved all over the conti- 
nent, from ocean to ocean and from lakes to gulf, 
and live for a length of time in a new herd before 
they are suspected. Old cases with encysted 
masses of infecting matter in the lungs may show 
no obvious signs of illness, and may be bought 
and sold as sound and mingle with many herds 
in succession, conveying infection wherever they 
go. There is, therefore, the strongest temptation 
for the owner to seek to secure a salvage by the 
sale of apparently sound but really infected ani- 
mals. There is further the strongest probability 
that in a new locality these cattle would not be 
suspected until one or more herds had been irre- 
trievably ruined. The infection of the South and 
West would inevitably spread the infection over 
the whole Middle and Eastern States, as infec- 
tion would pour in continuously through the enor- 
mous cattle traffic, and all rolling stock, yards, 
etc., of railways would become infected. The 
live stock bears a larger proportion to the State 
wealth West and South than in the East, hence 
the West has most at stake in this matter, and 
should bear its share in the work of extermina- 
tion. The plague is more violent in proportion to 
the heat of the climate, so that it will prove far 
more destructive in the semi-tropical summers of 
the South and West than on the Atlantic sea- 
board. No State can be rendered secure unless 
all States are cleared of the pestilence. One 
remaining center of infection on the continent is 
likely to prove as injurious, as the one infected 
cow landed in Brooklyn in 1843, the sad fountain 
of all our present troMble. It has been decided 
by a United States Supreme Court in Illinois, that 
a State law forbidding the introduction of cattle 
from a neighboring State, because it is feared 
they may introduce disease, is unconstitutional. 
Therefore each State must keep a guard along its 
whole frontier, with quarantine buildings, atten- 
dants, and inspectors, and must quarantine all 
cattle as soon as they shall have crossed. Smug- 
gling is inevitable so long as there are distinct 
authorities in two adjacent States. Rascally 
dealers have repeatedly run cattle into New 
Tork from New Jersey, sold them, and returned 
with their money before the matter could be dis- 
covered and the law officers of New York put 
on their track. Were the law and execution one 
for all the States, such men could be apprehen- 
ded and punished wherever found. In Europe 
it is found that an armed guard with intervals of 
300 yards patroling the whole frontier day and 
night is not always sufficient; how much less, 
therefore, with us a law that can be evaded with 
such impunity. Finally, there is little hope of 
Delaware, Maryland, and Virginia stamping out 
the plague at their own expense, so that unless 
the United States takes thQ matter up, the work 
of New York, New Jersey, and Pennsylvania 
win be but money thrown away. This is a mat- 

47 



ter which threatens with dire disaster the inter- 
btate hye-stock trade of the future, and the 
National Government is called upon to stamp 
out the scourge with the view , of protecting the 
trade between States. As respects the organiza- 
tion that should be charged with the work it 
certainly ought to have a responsible head and 
while the live-stock interests should be represen- 
ted. It should not be made too unwieldy to act at 
a moment's notice in any emergency. The con- 
ditions of success are well enough understood 
and while special adaptations would be demanded 
in many localities, yet the work should be car- 
ried out actively without the necessity of calling 
together a large and unwieldy committee, before 
anything can be done. Another point of vital 
importance is that a sufficient sum of money 
should be appropriated for this exclusive pur- 
pose, to obviate the necessity of stopping the 
work or giving it a material check before success 
shall have been accomplished. Any material 
arrest or any entire cessation of the work and a 
renewed spread of the disease will bring the 
question of veterinary sanitary work into disre- 
pute, and may be the means of indefinitely and. 
fatally postponing further action. While a large 
sum should be appropriated, its expenditure may 
be sufficiently guarded, but above all, it should 
not be a common fund to be devoted to this and 
other objects. Aside from the moral question, 
this is of far more immediate importance than 
even yellow fever, the germs of which are 
destjToyed by frost, and the neglect of which for 
one year places the sanitarian in no greater diffi- 
culty for the next. With a disease like the lung 
plague, which is favorably affected by no change 
of climate nor season, and the germs of which 
survive all extremes of heat and cold, the loss of 
a year, a month, or even a day, may make the 
difference between an easy success and a disas- 
trous and irremediable failure — a live-stock 
interest which can supply the world with sound 
beef, and a general infection of the continent, 
and continuous embargo on the foreign trade. 
Repressive measures adopted in Pennsylvania 
are as follows : Mr. Thomas J. Edge, Secretary 
of the Pennsylvania State Board of Agricul- 
ture, after citing the histoiy of the disease in 
Europe and in this country, and alluding to its 
long presence in Pennsylvania in a malignant 
and destructive form, states that finally, but not 
until after the farmers of the State had sustained 
heavy losses, a meeting of the dairymen of 
Delaware, Montgomery, and adjoining counties 
was called. This meeting was held in Philadel- 
phia soon after and before its adjournment 
a committee was appointed to wait upon the 
secretary of the board of agriculture and urge 
the importance of legislative action. The vet- 
erinary surgeon of the board, in company with 
this committee visited herds supposed to be 
infected. Surgeons who had had years of 
experience with the disease in Europe and else- 
where were also called in; post mortem exami- 
nations were made, and the existence of the 
malady established beyond a doubt. The legis- 
lature being in session, the secretary of the board 
laid aU the evidence before the joint committee 
of agriculture, and, after discussion and mature 
consideration, it was decided that the State 
sliould adopt a line of precautionary and preven- 
tive action, not -only for the benefit of its own 
citizens, but also out of respect to the action of 
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adjoining States. A sub-committee was, there^ 
fore appointed to consult witli tlie governor and, if 
deemed expedient, tliey were instructed to draft 
an act providing for the suppression of the 
disease. After consultation, the following reso- 
lution was ofEered and adopted by both branches 
of the legislature: 

Whereas, Tlie States of New York and New Jersey, by 
recently enacted laws to prevent the dissemination among 
Jive stock of tlie disease known as pleur -pneumonia, 
now invite this State, by a concert of action, to assist 
them to eradicate this contagion: Therefore, Resolved 
By the Senate (if the House of KepreBentatives concur), 
, that the governor he, and he is hereby, authorized to take 
such preliminary action as may he necessary to prevent 
its further spread. 

This resolution was approved by the governor 
March 27, 1879. At the same time, an act pre- 
viously adopted by the committee was intro- , 
duced, which, after amendment, passed both 
branches of the legislature. The law of New 
York, approved by Gov. Hoyt, May 1, 1879, and 
entitled, an act tS prevent the spread of conta- 
gious or infectious pleuro-pneumonia among the 
cattle in this State, is as follows: 

Sec. 1. Be it enacted, etc., That whenever it shall be 
brought to the notice or the governor of tMs State that 
the oiseuse known as contagious or infectious pleuro- 
pneumonia exists among the cattle in any of the counties 
in this State, it shall be his duty to take measures to 
■ipromptly suppress the disease and prevent it from spread- 
ing- 

Sec. 2. That for such purpose the governor shall have 
power, and he is hereby authorized, to issue his proclama- 
tion, stating that the said infectious or contagious disease 
exists in any county or counties of the State, and warning 
all persons to seclude all animals in their possession that 
are affected with such disease, or have been exposed to the 
infection or contagion thereol, and orderin^^ all persons to 
take such precautions against the spreading of such 
disease as the nature thereof may, in his judgment, render 
necessary or expedient; to order that any premises, farm, 
or farms where such disease exists or has existed be put . 
In quarantine, so that no domestic animal be removed 
from said places so quarantined, and to prescribe such 
regulations as he may judge necessary or expedient to 
prevent infection or contagion being communicated in 
any way from the p'aces so quarantined; to call upon all 
sheriffs and deputy sheriffs to carry out and enforce the 
provisions of such proclamations, orders, and regulations, 
and it shall be the duty of all the sheriffs and deputy 
sheriffs to obey and observe all orders and instructions 
which they may receive from the governor in the premises ; 
to employ such and so many medical and veterinary 
practitioners and such other persons as he may, from time 
to time, deem necessary to assist him in performing his 
duty^as set forth in the first section of this act, and to fix 
their compensation ; to order all or any animals coming 
into the State to be detHined at any plj'ce or places for the 
purpose of inspection and examination; to prescribe 
regulations for the destruction of animals affected with 
the said infectious or contagious disease, and for the 
x^roper disposition of their hicks and carcases, and of all 
objects which might convey infection or contagion (pro- 
vided that no animals shall be destroyed unless first 
examine^ by a medical or veterinary practitioner in the 
employ of the governor aforesaid) ; to prescribe regula- 
tious for the disinfection of all premises, buildings, 
and railway-cars, and of objects from or by which infec- 
tion or contagion may take place or be conveyed; to alter 
and modify, from time to time, as he may deem expedient, 
the terms of all such proclamations, orders and regula- 
tions, and to cancel or withdraw the s^me at any time. 

Sec. 3, _ That all the necessary expenses incurred under 
the direction, or by authority, of the governor in carrying 
out the provisions of this act shall be paid by the treasurer, 
upon the warrant of the auditor-general, on being certified 
as correct by the governor; Provided, that animals coming 
from a neighboring State that have passed a veterinary 
examination in said State, and have been quarantiued 
and discharged, shall not be subject to the provisions of 
this act. 

Under authority of the act before quoted, and 
based upon the report of the commission, his 
excellency Governor Hoyt appointed a special 
agent to take charge of the matter, under a 
special commission, as follows; It having been 



ascertained that an infectious and contagious 
disease of neat cattle, knovsm as pleuro-pneu- 
monia, has been brought into and exists in 
certain counties of this State, I hereby appoint 
you as my assistant to carry out the provisions 
of the acts of 1866 and 1879, for the prevention 
of the spread of this disease. As such assistant 
you are hereby authorized — To prohibit the 
movement of cattle within the infected districts, 
except on license from yourself, after skilled 
veterinary examination under your direction. 
To order all owners of cattle, their agents, 
employ&j or servants, and all veterinary sur- 
geons, to report forthwith to you all cases of 
disease by them suspected to be contagious; and 
when such notification is received you are 
directed to have the case examined, and to caus& 
such animals as are found to be infected with 
said disease to be quarantined, as also all cattle 
which have been exposed to the infection or 
contagion of said disease, or are located in any 
infected district, but you may, in your discre- 
tion, permit such animals to be slaughtered on 
the premises and the carcases to be disposed of 
as meat if, upon examination, they shall be found 
fit for such use. You may prohibit and prevent 
all persons not employed in the care of cattle 
therein kept from entering any infected premises. 
You may likewise prevent all persons so em- 
ployed in the care of animals from going into 
stables, yards, or premises where cattle are kept, 
other than those in which they are employed. 
You may cause all clothing of persona engaged 
in the care, slaughtering, or rendering of diseased 
or exposed animals or in any employment which 
brings them in contact with such diseased 
animals, to be disinfected before they leave the 
premises where such animals are kept. You 
may prevent the manure, forage, and litter upon 
infected premises from being removed there- 
from; and you may cause such disposition to be 
made thereof as will, in your judgment, best 
prevent the spread of the disease. You may 
cause the buildings, yards, and premises in 
which the disease exists, or has existed, to be 
thoroughly disinfected. You are further du'eo- 
ted, whenever the slaughter of diseased animals 
is found necessary, to certify the value of the 
animal or animals so slaughtered, at the time of 
slaughter, taking into account their condition 
and circumstances, and to deliver to their owner 
or ownera, when requested, a duplicate of such 
certificate. Whenever any owner of such cattle, 
or his agent or servant, has willfully or know- 
ingly withheld, or allowed to be withheld, 
notice of the existence of said disease upon his 
premises, or among his cattle, you will not make 
such certificate . You are also directed to take 
such measures as you may deem necessary to 
disinfect all cars or vehicles or movable articles 
by which contagion is likely to be transmitted. 
You will also take such measures as shall insure 
the registry of cattle introduced into any pre 
mises on which said- disease has existed, and to 
keep such cattle under supervision for a period 
of three months after the removal of the diseased 
animal and the subsequent disinfection of said 
premises. You are further authorized and 
empowered to incur such expenses in carrying 
out the provisions of the foregoing orders as 
may, in your judgment, appear necessary, and 
see to it that all bills for such expenses be trans- 
mitted to tills department only through yo.urself, 
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after you have approved the same in Writing 
[The editor considers it proper to state, in this 
■connection, that the importance of repressive 
measures for the stamping out of the disease 
<and the impossibility of doing this, once it is dis- 
tributed in the West), has caused him to collate 
largely on the subject of Pleuro-pneumonial. 
In relation to preventive treatment, and for dis- 
infection. Dr. Law, in his Veterinary Adviser, 
TGCommends the following, as instructions for 
the stables, etc. For stables instructions may 
embrace what follows: 1. Remove all litter, 
manure, feed and fodder, from the stables; scrape 
the walls and floor; wash them if necessary 
remove all rotten wood.— 3. For buildings' take 
chloride of lime one-half lb. , crude carbolic acid 
four oz., and water one gallon; add freshly- 
burned quicklime till thick enough to make a 
good whitewash; whitewash with this the whole 
Toof, walls, floors, posts, mangers, drains, and 
other fixtures in the cow stables.— 3. Wash so as 
to thoroughly cleanse all pails, buckets, stools, 
forks, shovels, brooms, and other movable arti- 
cles used in the buildings, then wet them all over 
with a solution of carbolic acid one-half lb., 
water one gallon.— 4. When the empty building 
Las been cleansed and disinfected as above, close 
the doors and windows, place in the center of the 
building a metallic dish holding one lb. flowers 
of sulphur- set fire to this and let the cow shed 
stand closed and.fiUed with the fumes for at least 
two hours. The above should suffice for a close 
stable capable of holding twelve cows. For larger 
or very open buildings more will be required. — 
■5. The manure from a stable where sick cattle 
have been kept must be turned over and mixed 
■with quicklime, two bushels to every load; then 
hauled by horses to fields to which no cattle have 
access, and at once plowed under by horses. — 6. 
The pits, where the manure has been, must be 
■cleansed and washed with the disinfectant fluid 
as for buildings, (see 3). — 7. The surviving herd 
should be shut up in a close building for half an 
hour once or twice a day, and made to breathe 
the lumes of burning sulphur. Close doors and 
windows, place a piece of paper on a clean 
shovel, lay a few pinches of flowers of sulphur 
upon it, and set it on fire, adding more sulphur, 
pinch by pinch, as long as the cattle can stand it 
without coughing. Continue for a month. — 8. 
<Jive two drachms powdered copperas, green vit- 
riol, daily to each cow in meal or grains; or, 
■divide one pound copperas into fifty powders, and 
give one daily to each adult animal. — 9. Do not 
use for the surviving cattle any feed, fodder nor 
litter that has been in the same stable with the 
sick. They may safely be used for horses and 
sheep. In certain cases further measures are 
needed, as removal of the flooring and soil be- 
neath, or even the burning of the entire struc- 
ture. Drains must also be cleansed. 

PLICIPENNATES, PLICIPENNES. Neu 
ropterous insects, the inferior wings of many of 
which are larger than the upper pair, and are 
folded lengthwise, as the caddis flies. 

PLINTH. The lowest form or member of 
the base of a column, of a square figure and 
•small height. 

PLIOCENE. The uppermost portion of the 
tertiary formation, containijig recent fossils, for 
*he most part. 

PLOTTING. In surveying, laying down on 
paper the angles and lines measm-ed to calculate 



the contents of a given tract; it is done with a 
protractor or plotting scale. 
_ PLOW. That the plow is the most important 
implement of tillage, is beyond question. Not- 
withstanding that we have historical evidence in 
the Book of Job (probably the most ancient of 
biblical writings) tliat the plow was used in his 
day, and through successive senerations and 
centuries, evidence of its use until we comedown 
to the time of the enlightened Grecian and Roman 
periods^ the crude implement of Abraliam, 
undoubtedly of Egyptian, if not of Chinese 
origin, was but little improved. An implement 
originally a fire hardened, pointed share, with 
a handle and beam for draft. In the article 
Agriculture will be found cuts of these most 
ancientimplements. Notwithstanding the great 
antiquity of the plow, but little real improve- 
ment was made over the form of the Roman 
plow until within the last two hundred years, 
and like the history of all great inventions, the 
last forty years "have witnessed the greatest 
practical improvement, in ease of draft, certainty 
in turning correct furrows, according to the 
nature of the soil; in deep tillage and the various 
conditions desired in culture, and, most import- 
ant of all, the certainty of a surface to the 
metallic parts that shall scour and retain their 
polish even in the most adhesive soils, some of 
which, in the West, long baffled the practical 
science of our best inventors East and West. To 
sliow something of the state of plows and plow- 
ing in England in the last century, Adam Dick- 
son, in his voluminous work on agriculture, in 
the early part of the century, speaking of the 
plows of the ancients, says : It is probable that I 
shall be considered as very partial to the ancients, 
if I do not allow the modems to excel them in 
the construqtion of their plows. We are not, 
indeed, so well acquainted with the ancient 
plows as to make a just comparison. I shall 
only observe, that from the tew passages in the 
rustic authors concerning them, it appears that 
the ancients had all the different kinds of plows 
that we have now in Europe, though not perhaps 
so exactly constructed. They had plow? with- 
out mold-boards and plows with mold-boards; 
they had plows with coulters and plows without 
coulters; they had plows with wheels and plows 
without wheels; they had broad-pointed shares 
and narrow-pointed shares ; they even had what 
I have not yet seen among the moderns, shares 
not only with sharp sides and points, but also 
with high raised cutting tops. Were we well 
acquainted with the construction of all these, 
perhaps'it would be found that the improvements 
made by the moderns in this implement are not 
great as many persons are apt to imagine. While 
Mr. Dickson probably estimated the skill of the 
ancient plowmakefs from the classical stand 
point of a .scholar, he was certainly correct in a 
sense as compared with the plows in common 
use, just as we to-day, while every neighborhood 
contains plows adapted to every variety of work, 
nevertheless see the majority of small farmers 
using one plow for all work, and that perhaps 
not of the best pattern. Yet in England in Mr. 
Dickson's time, there were, it is probable, plovrs 
far superior to any the ancients ever used; for it 
is not to be supposed they would depict their 
inferior implements and leave unpictured the 
superior ones. So far as we of the present day 
are informed the plows of the ancients, and also 
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of the moderns, for the first thousand years after 
Christ, and indeed up to nearly the eighteenth 
century, were of the rudest description, hardly 
two alike. The beams cumbrous, and, as were 
the handles, hewed from the branches of trees, 
the mold-boards and landsides and the shares even 
of wood, simply strapped and pointed with iron 
at the principal wearing points. Indeed we have 
ourselves seen within the last forty years, and 
have used for breaking prairie in Cook county, 
111., a plow but little better than this. The cele- 
brated Daniel "Webster plow, exhibited at our 
Centennial Exposition at Philadelphia, and 
which he helped to make and used, was mostly 
of wood, an uncouth, cumbrous implement 
requiring the force of several yokes of oxen to 
move. This plow might as well have left the 
impression of the improved plow of that day. 
It' was made for a special purpose, to work 
among grubs and stones, and undoubtedly per- 
formed its work tolerably well. To-day, we have 
plows that with three horses will do more and bet- 
ter work than did this Leviathan of plows drawn 
by five or six yokes of oxen. As showing the 
improvements in progress in England, during the 
latter part of the eighteenth century, and the 
development of the draft rod. Small's chain 
plow was a noiable improvement. The plow, 
as improved by Small, has since become cele- 
brated by subsequent improvements, as the East 
Lothian plow. Taking up now the history of 
plows in America, Mr. A- B. Allen, in the Eeport 
of the New York State Agricultural Society for 
1856, describes the plowmaker'a art, in the early 
part of the century, in the United States, as 
follows: A winding tree was cut down, and a 
inold-board hewed from it, with the grain of 
the timber running so nearly along its shape as 
it could well be obtained. On to this mold- 
board, to prevent its wearing out too rapidly, 
were nailed the blade of an old hoe, thin straps 
of iron, or worn-out horse shoes. The land side 
was of wood, its base and sides shod with thin 
plates of iron. The share was of iron, with a 
hardened steel point. The coulter was tolerably 
well made of iron, steel edged, and locked into 
the share nearly as it does in the improved lock 
coulter plow of the present day. The beam was 
usually a straight stick. The handles, like the 
mold-board, split from the crooked trunk of a 
tree, or as often out from its branches; the 
crooked roots of the white ash were the most 
favorite timber for plow handles in the Northern 
States. The beam was set at any pitch that 
fancy might dictate, with the handles fastened 
on almost at right angles with it, leaving the 
plowman little control over his implement, which 
did its work in a very slow and imperfect manner. 
■Curious, is is not, that the same idea prevailed 
among the primitive American husbandmen, in 
the year 1800, that instigated the primitive hus- 
bandmen of 3,000years previous, a crotched limb, 
natiu-al crooks, roughly hewed, and the addition 
of bits of iron roughly fastened to the wearing 
points. To the scientific mind of Jefferson are 
we indebted for the first demonstration of the 
true principles upon which the plow should be 
constructed. Traveling in France and Ger- 
many in the year 1788, his spirit of observation 
led him frequently to alight and examine the 
working implements of the farmers there. Sur- 
prised at the uncouth forms of their plows and 
, harness, at Nancy, the capital of ancient Lor- 



raine, he made the following entry in his jour- 
nal: Oxen plow here with collars and hames. 
The awkward figure of their mold-boards leada 
one to consider what should be its form. The 
ofllces of the mold-board are to receive the sod 
after the share has cut under it, to raise it gradu- 
ally and to reverse it. The fore end of it 
should, therefore, be horizontal, to enter under- 
the sod, and the hind end perpendicular, tO' 
throw it over; the intermediate surf ace changing: • 
gradually from the horizontal to the perpendi- 
cular. It should be as wide as the furrow, and 
of a length suited to the construction of the 

-plow. Returning home, when secretary of 
state, under Washington's Administration, he 
consulted the celebrated David Rittenhouse, as. 
to whether his plan was founded upon correct 
mathematical principles. After a careful exami- 
nation it was decided to be demonstrated. In, 
1793, this theory of Jefferson's was reduced to. 
practice. Some years after, the discovery of 
Jefferson was contested by William Amas. This. 
was in 1808. Mr. Jefferson presented his ideaa 
to the French Academy, and to the English 
Board of Agriculture, who having ample means- 
of testing any imposture, acknowledged the 
invention of Jefferson, and he was subsequently 
elected an honorary member of the board. 
Jefferson, who experimented with the mold- 
board of the plow only, states his conclusions to be- 
that the mold-board of the plow ought not only to- 
be the continuation of the shield of the share begin- 
ning at its posterior edge, but it must also be in. 
the same plane. Its first function is to receive- 
horizontally from the sock "the earth, to raise it 
to the height proper for being turned over; to 

.present, in its passage, the least possible resis- 
tance, and consequently to require the minimum 
of moving power. Were its function confined 
to this, the wedge would present, no doubt, the 
most proper form for practice ; but the object is 
also to turn over the sod of earth. One of the 
edges of the mold-board ought then to have no. 
elevation, to avoid a useless wasting of force;, 
the other edge ought, on the contrary, to go oa 
ascending until it has passed the perpendicular, 
in order that the sod may be inverted by its own^ 
weight; and the inclination of the mold-board, 
must increase gradually from the moment that, 
it has received the sod. In this second function, 
the mold-board then acts like a wedge situated 
in an oblique direction, or ascending, the point 
of which recedes horizontally on the earth, while- 
the other end continues to rise till it passes the 
perpendicular. Or, to consider it under another 
point of view, let us place on the ground a wedge, 
the breadth of which is equal to that of the share of 
the plow, and which in length is equal to the shar& 
from the wing to the posterior exti-emity, and the 
height of the heel is equal to the height of the 
rear of the share above the sole; draw a diagonal 
on the upper surface from the left angle of Jhe 
point to the angle on the right of the upper part, 
of the heel; slope the face by making it bevel 
from the diagonal to the right edge which touches 
the earth; this ^half will be. the most proper 
form for discharging the required functions, 
namely, to remove and turn over gradually the 
sod, and with the least force possible, li the left 
of the diagonal be sloped in the same manner, 
that is to say, if wo suppose a straight line, the 
length of which is equal at least to that of the 
wedge, applied on the face already sloped, and 
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moving backwards parallel to itself and to the 
two ends of the wedge, at the same time that Its 
lower end keeps itself always along the lower 
«nd of the right face, the result will be a curved 
surface, the essential character of which is, that 
it will be a combination of the principle of the 
wedge, considered according to two directions 
Which cross each other, and will give what we 
require, a mold-board presenting the least pos- 
sible resistance. This mold-board, besides, is 
attended with the valuable advantage that it can 
be made by any common workman by a process 
fio exact that its form will not vary the thickness 
•of a hair. One of the great faults of this essen- 
tial part of the plow is the want of precision, 
because workmen having no other .guide than the 
■eye, scarcely two of them were constructed alike 
Following Jefferson, Charles Newbold, of New 
Jersey, obtained a patent in 1797, said to be the 
:flrst cast plow ever made in America. The idea 
■of Newbold, as stated in his specifications, was 
to cast the plow, except the handles and beam, 
in one piece, consisting of a bar, sheath, and 
inold-plate, the sheath serving also for a coulter, 
:and the mold-board serving also for the share! 
Previous to this cast-iron plow shares were used. 
■Col. John Smith, of St. George's Manor, Suffolk 
•county, N. Y., had made and used cast-iron 
plow shares as early as 1794, and furnished with 
-a false edge, to which might be attached a cut- 
ting edge of iron or steel. Following Charles 
Newbold, Hezekiah Newbold, of Kentucky, 
■patented a plow in February, 1804. In June of 
the same year, John 
Denver patented an- 
•other. In 1807 a pat- 
■ent was granted to 
David Peacocli for a 
plow, and this ended 
in a lawsuit, as an 
infringement on the 
Newbold patent. The 
special new feature 
was the lock coulter. 
The patents as rec- 
orded', succeeding are 
:as follows, so far as 
is known: Hezekiah 
Harris, Ky., patent in 
1808, and in the same year a patent to Rich- 
ard B. Chenoweth, of Maryland. Then follows 
John Klay, of the same State, January 11, 1813. 
On the same day a patent was granted to Ros- 
"well Tousley, subsequently a partner of Jethro 
Wood, who took out his first patent in 1814, but 
to which he seems not to have attached much 
■value. Then follows Mathew Patrick, Npw 
York, patent January 3, 1813; John Seltz, Feb- 
ruary 8, 1813; Horace Pease, New York, August 
28, 1813. In 1814, besides the patent to Jethro 
Wood, there were patents granted to John 
Swaa, New York, J. Morgan and J. B. Harris; 
and to David Peacock, of New York, in 1817. 
In 1818, Gideon Davis is recorded as taking a 
patent for the first plow built on mathematical 
principles since the days of Jefferson. This 
plow was really a step ahead, as will be seen by 
the following extract from his specifications, in 
■which he says: The great desideratum to be 
attained in the box share or shallow plow, is 
that it be so shaped and constructed as to detach 
the furrow slice from the solid ground, raise it 
tip and turn it over, in the neatest and most uni- 



form and effectual manner, with the least possi- 
ble labor, both to the plowman and the team 
combining at the same time the advantages of 
being simple in its structure, strong aud durable 
easy to keep m repair, and cheap. The mode of 
using, it is desirable, should be such as will 
cause the least trouble and inconvenience to the 
plowman. With a view to combine, as far as 
practicable, these various objects, he began by 
making the mold-board, land side, and stand- 
ard, (or width for the beam to rest on,) all of 
cast-iron, and in a solid piece; this is done in 
the manner that Charles Newbold, of New Jer- 
sey, made his improved plow, patented in the 
year 1797, but with several alterations and 
improvements hereinafter particularly specified. 
Of the shape of the molding part, or what is 
commonly called the face of the mold-board, 
the general principle heretofore concurred in by 
all scientific men who have turned their atten- 
tion to this subject, is that the furrow slice is 
detached from the solid ground, at a straight 
line, parallel to the surface, at such depth as 
may be required, that it should be raised up and 
turned over, so as to retain, as far as pos.sible, 
the same flat shape. In order to accommodate 
the face of the mold-board to this idea of rais- 
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ing the furrow slice up and turning it over, it 
has been so constructed as to form straight lines 
lengthwise, either horizontal or a little inclined, 
and also to correspond with another set of 
straight lines at right angles vrith the land side, 
or nearly so, commencing at the point touching 
the edge of the share and lower edge of the 
mold-board. These last mentioned straight 
lines, as they recede from the point of the com- 
mencement, gradually change from a horizontal 
or a perpendicular direction, and even pass 
beyond the perpendicular so far as to give the 
proper over-jet behind. It had been thought 
that mold-boards so constructed would fit and 
embrace every part of the furrow slice in the 
operation of turning it over, not observing that 
the furrow slice must necessarily assume a con- 
vex form on the under side during the operation 
by which it is raised up and turned over. The 
truth is, however, that in raising and turning 
over the furrow slice it always acquires a con- 
vex form on the under side, or else it is broken 
into pieces and thrown over; as might therefore 
be anticipated, it will be found that all those 
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mold-boards which are constructed on this 
principle wear through, in the operation of 
plowing, about midway, whilst the upper and 
lower edges are scarcely rubbed. It also neces- 
sarily results that plows of this description work 
hard and also are of heavy draft, because the 
mold^board, not being adapted to the convex 
form which the furrow slice is disposed to 
assume, lifts the furrow slice at a single point, 
and that in the middle, instead of being eqdally 
applied throughout the entire operation. In 
order to meet and remedy the inconveniences 
arising from this form of structure, the mold- 
board was formed into a different shape, and 
instead of working the molding part or face of 
the mold-board to straight lines, the improve- 
ment was to work it to circular or sphere lines. 
Pickering, Hitchcock, Nourse, McCormick, and 
Knox were also carefullaborers subsequently in 
the same field of invention, and extending the 
time to the year 1850. About the time of the 
Enox patent, Joshua Gibbs, of Canton, O., while 
plowing, observed the unequal wear on the plow- 
diare. Selecting a block of wood, he fashioned 
it as nearly as possible to his idea of a correct 
mold-board, attached it to a beam and handles, 
plowed with it stopping now and then to hew 
away with his adze that part of the mold-board 
which he found scoifl-ed most by the soil. By 
successive trials, he obtained a wooden mold- 
board all parts of which presented equal resist- 
ance to the soil in its forward movement. August 
15th, 1854, he obtained a patent for his mold- 
board. He thus describes it in his specifications: 
The working surface of the mold-board consists 
of about one-fourth of the interior surface of a 
hollow cylinder. If the plow is intended to turn 
a surface six inches wide, a mold-board made 
from a cylinder with about a twelve-inch bore is 
desirable; but if it is intended to turn a furrow 
twelve inches wide, the mold-board should be 
made from a cylinder with a bore of about 
twenty -four inches; as these plows have been 
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found to work best when they turn a furrow 
about as wide as the radius of the bore of the 
cylinder from which the mold-board was made. 
It has been found from experience that these 
plows work best when the length of the mold- 
board is from one and a half to twice the diame- 
ter of the bore of the cylinder from which the 
mold-board is made. The advantages claimed 
were: 1. The plow draws easier. 3. It raises 
the furrow from the point and share more gener- 
ally, naturally, and easily, turns and lays the fur- 
row more uniform, smoeth, and eveu, than any 
other mold-board, and leaves the trench wider in 
proportion to the width of the plow, and conse- 
quently the rear of the plow need not be set so 
wide as when a different mold-board is used. 3. 
It breaks the sward or furrow far less than any 



other. 4. The mold board, being more arched 
is stiffer and stronger than others of the same 
size and weight; ahd, making the working sur- 
face of the mold-board in the form of a section of 
a hollow cylinder; the center or axis of the 
cylinder being parallel or nearly parallel horizon- 
tally to the base of the mold-board.substantially as 
described. We now return to Jethro Wood, 
whose name will always be remembered for his 
improvements in the manner of casting and 
fitting the working parts of plows. In 1819, his^ 
ideas were matured on the subject of plows, and 
from the views then set forth in his specifications, 
for the patent then issued to him, he never devi- 
ated. The illustration we give, an accurate copy 
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deposited by him in the Patent Office, will 
explain itself by means of the lines. The figure 
of the mold-board being, he says, as observed 
from the furrow side, a sort of irregular penta- 
gon, or fine sided plane, though curved and 
inclined in a peculiar manner. While Mr. Wood 
did not add materially to the working value of 
the plow, he did perform this inestimable service. 
Before he perfected his inventions, plows were- 
huge, uncouth, and clumsy, costly in the repairs, 
needed, and did not perform good work. Mr. 
Wood did lighten the weight of the plow, and 
made a better plow, that cost less money than 
the others. Coming to the year 1840, the Messrs. 
Ruggles,Nourse, and Mason, commenced improv- 
ing the cast plow, through the patient experi- 
ments of Mr. Nourse. In 1843, the Eagle plow 
' No. 2, was produced. In 1845, Gov. Hol- 
brook, of Vermont, interested himself with 
Mr. Nourse, devising a system by which the 
lines of the mold-board, if the longitudinal 
ones are carefully laid on the pattern, the 
vertical ones will be certain to be coiTect. 
Since 1850, the great point in improving: 
plows has been rather in the matter of detail, 
in adapting them to every variety of soil, and 
every purpose imaginable, and also to the 
invention of plow fixtures of various kinds. 
It is said that plows of over 1,200 different 
patterns are now made and adapted to every 
conceivable work, including trench plowing, 
subsoiling, ditching, road making, and excava- 
ting great ditches and canals, by means of attach- 
ments to plows of peculiar shapes. (See article 
Road-making.) The East, years ago, had their 
plows well adapted to the work required of them. 
In the average soil there the cast-iron plow 
would scour perfectly. The Nourse, the Hol- 
brook, the Colins, cast cast-steel and otiier steeJ 
plows, were quite satisfactory in more adhesive 
soils. With the settlement of the great West,, 
and the failure of Eastern plows to scour ia 
peculiar humus prairie soils, wonderfully light, 
and porous, and yet with scarcely any apparent 
grit, great difficulty was expericuced. This early- 
led many inventive minds, even forty years ago, 
toward devising a. mold-board that would cast 
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off the peculiar and sticky muck of many West- 
ern prairie soils. Mr. John Deere, the elder, of 
Moline, experimented with steel saw plates and 
Tealized a fair measure of success, which later 
resulted in the building of plows entirely of fine 
or what is now known as plow steel, at least so 
far as the surfaces which come in contact 
with the earth is concerned. Now these highly 



materially lightening the draft, enables the cut of 
the plow to be widened, as it certainly does cut 
a more equable furrow, than the swing plow, or 
in lieu of this, allows two plows to be ganged 
together, either plowing two furrows along side 
the other, or throwing one furrow directly on 
the other. The idea will readily be caught from 
the engraving of a three-horse plow turning a six- 
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polished steel plows are made for every variety 
of soil, and for every variety of work, leaving 
only one thing more to be desired, an implement 
that shall perform the labor, at a less expendi- 
ture of draft, and pulverize the soil in a better 
manner than the plow^. This has been success- 
fully accomplished, by means of rotary imple- 
ments, when simply the stirring of the soil is' 
necessary. What the future has in store in this 
direction remains for future inventors to solve. 
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As illustrating the various forms of plows we 
Tiave inter^ersed a series of cuts of plows as 
■designed for various tillage, and which will sutfi- 
ciently explain themselves. Within the last few 
years an important modification of the handling 
of plows has been inaugurated, which while not 



teen inch furrow. This class of plows are 
increasing in popularity year by year, the only 
objection to them being the increased cost over 
that of the ordinary swing plow. In the article 
Plowing will be given much additional matter 
in reference to plows and plowing, with cuts 
illustrating, both horse and steam plowing. (See 
also articles Cultivators and Stirring the Soil.) 
PLOWING. In plowing, the object sought is 
to, turn the soil in such manner as may adapt it 
to be most easily brought to that 
state best required for a crop, 
under the various conditions of 
prairie sod, second sod, green 
sward, grubby timber land, weedy 
fields, stujible; or, land, fallow 
or otherwise, but which may be 
covered with a green crop more 
or less heavy, and which is re- 
quired to be turned under in such 
a way as to completely cover the 
trash, thus causing it to be freely 
brought into a state of decomposi- 
tion. These states may now be 
all fully and perfectly accom- 
plislied by some one of the many 
plows made East and West, and 
specifically adapted to the end in 
view. Eastern made plows doing 
fully as well in Eastern soils as 
do Western made plows in the 
peculiar soils of our prairie States. 
Some years since the State Agri- 
cultural Society of New York 
ofEered handsome premiums for 
plows doing the best work in a 
variety of soil^ and combinations, 
including turf, stubble, deep, 
trench, subsoil and other plowing. The Hon. 
J. Stanton Gould was chairman of the committee 
on plows and plowing, which committee in- 
cluded others of the most eminent practical 
men in the State. The most able, exhaustive, 
and elaborate report of this committee covers 
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the whole ground of plows and plowing, and 
from the interest and importance of the subiect 
we extract portions pertinent to this article' 
which will be well worth the study of all not 
•excepting that large class who call themselves 
good plowmen; for it must be confessed that 
very lew who consider themselves entitled lo the 
best farm wages going, not only have never 
.studied the rationale of plowing, but have 
really given but little attention as to whether the 
plow was only doing medium or strictly good 
work. Another class, never keep their furrows 
■straight, and in fact can not drive a somewhat 
wild team straight across a forty-acre field and 
of course can not make their furrows come out 
•equal at the close of the land. In the extracts we 
^ive we shall exclude everything pertaining to 
ithe scientific elucidation of the subject, for at 
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deep furrows being lapped one on another, as in 
piowing clover, and other meadow sward A o-ain 
the curve of the mold-board must be diffe?ent' 

Zft? °°? ''"P f* t°^ '^ t° 15' i° closely along 
another, furrow for furrow. So again in trench 
plowing with the Michigan double plow, the 
thin skim furrow is often rolled up forming a 
scroll, or spiral of sod under the soil thrown on 
top. (See article Plow for illustrations of plows ) 
in plowing under trash various devices are used 
called weed hooks, coulter cleaners etc The 
most common plan is to hitch a chain to the 
plow the loop to drag in the furrow as shown on 
page 744. Difficulty is sometimes experienced in 
getting the chain to work properly, this, however 
can readily be arranged to suit the particular cir- 
cumstances. Neither the chain nor weed hook 
however, will work unless the crop to be turned 
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this day plows are made^or every variety of work 

so that all that the individual has to do is to state 

to the plow-making firm just what is expected to 

be performed and, the proper plow will be 

selected and sent out of the variety of materials in 

store. That is it should be stated vv'hether fiat 

■or lap furrows are to be laid in sod, or whether 

the plow is intended for stirring the soil, turning 

under trash, for shallow plowing or deep tillage, 

and also, whether for skim and trench plowing, 

■one plow following another. To illustrate : The 

plow for prairie sod, when the slice turned is to be 

«s thin as possible is of an entirely different form 

irom that where a deep furrow is to be turned; 



under is of considerable length so the implement 
can guide the tops in the proper direction to 
be covered under. In trench plowing especially 
where it is deep, the lower slice, which covers 
the skim furrow, must always be more or less 
crowded or pushed up, so the work will be as 
shown in the cut on next page; D, showing the 
position of the under slice, E, the covering fur- 
row slice and F, F, the fuiTows ; the curve of the 
furrow slices are shown between E, E, and D, 
D, D. The Michigan double plow is now but 
little used, since riding plows have come into 
use. The two plows are now attached to one 
beam as shown in the cut, double or trench plow. 
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These are now made of a draft so light that four 
horses, work them easily. With the Michigan 
double plow the draft is very, much more severe. 
Plowing by steam has never been economically 
accomplished in the United States. It is not by 
any means that the plowing is not superior of 
its kind, especially when extra deep plowing is 
required, as has been attested in the sugar fields 
of Louisiana, and in various trials in the West, 
by the various traction engines that have been 
invented. The difficulty with all traction 
engines has been, that on soft soil, they would 
mire themselves, or else the sticky nature of the 
soil would at times clog them. Another diffi- 
culty is the trouble in obtaining skilled engineers 
in the country, and the expense of hauling fuel 
and water to feed the engines. Again if they get' 
out of repair, ordinary country blacksmiths can 
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not repair them. On the other hand our two-fur- 
row gang plows do. operate successfully and 
evenly, and are much employed on large farms 
and upon the great wheat fields of the far North- 
west. As illustrating steam gang-plowing as 
against horse gang-plowing, we give two illus- 
trations, showing the English system of steam 
plowing, and the American system of horse 
plowing. The reader will readily see why, in 
ordinary plowing, the American system is the 
cheapest. The writer has superintended the 
working of twenty single swing plows, turn- 
ing twenty furrows, with twenty men and sixty 
horses, or three horses to each plow, the plows 
cutting fourteen inches each. The daily average 
work of the gang, on lands running across a 
section, of 640 acres, was one-third of an acre 
per hour, or three acres per team per day, or an 
aggregate of sixty acres a day. Few plowmen 
understand the necessity of a nice adjustment of 
the plow to the work m hand ; bolts are lost, nuts 
get loose, and the plow is still driven, they being 
content with such work as it will do. ' If it be a 
plow in which a coulter is used, feeble attempts 
are made to remedy the evil by giving the 
coulter a twist out of line, or altering the set 
of the clevis, when the real fault lies in a proper 
adjustment of the beam. A plow, when prop- 
erly adjusted, in a soil free from roots and 
stones, will swim, along almost without the aid 
of the plowman. The same plow not properly 
adjusted, can scarcely be made to work at all. 



Again, the good plowman will feel at once the- 
slightest deviation in a plow from the true 
course, and a slight change keeps the plovir in its- 
proper course. So we see that lightness and 
delicacy of touch is by no means a useless- 
accomplishment in the plowman. It is of as muck 
consequence as that he have a correct eyCj that 
the furrow sliced be straight, and of uniform 
width and thickness, and turned so the plowed 
surface shall be disintegrated and level, or left 
rough as occasion may require. Yet, how many 
plowmen really pay attention to these details? 
How many, in fact, know really good plewing- 
f rom indifferent plowing. It is to be regretted 
that competitive trials by expert plowmen 
should have gone out of fashion. They were of 
great value as object lessons to the masses who- 
attended. At least the master of the farm, 
might here compare results and get many valu- 
able lessons to be communicated to the fana 
hands, and knowing just what good work con- 
sisted in, it- might be insisted that the work- 
should be so done. For the object in all 
matches of this kind should be to award the pre- 
mium to the plowman leaving the best surface- 
finish, with proper pulverization, according to- 
the width and depth of furrow. As an aid in 
estimating the work to be done by a plow we 
give an elaborate and highly valuable table on 
page 749, showing the distance traveled by 
the team in plowing an acre, in connection with 
the width of furrow slice in inches and the 
extent plowed per day, the team traveling 
respectively eighteen and sixteen miles, working 
nine hours per day. The rationale of plowing 
may be stated as follows: A soil in a finely pul- 
verized state holds more moisture — hydroscopic 
water — than when in a solid state. A single- 
experiment will show this. A field plowed in 
the fall will retain a larger amount of moisture- 
in the spring than if it were left unplowed. 
Finely pulverized soil when in a dry state takes; 
up moisture equally from the air, and with it 
large quantities of nitrogen compounds. Thus, 
porous soils, because cool, are constantly conden- 
sing water during droughts, and hold the consti- 
tuents it contains to be taken up by the rootlets, 
and assimilated by plants. Soils thoroughly 
underdrained, when allowed to rest, become 
honey-combed by insedts to the water line occu- 
pied by the drains, and hence these serve as. 
channels to quickly conduct the rain which falls 
immediately away. This, however, is not what 
is wanted, for thus the fertilizing properties in 
rain water do not come intimately in contact 
with the soil, and are lost; thus the error into- 
which certain superficial experimenters have 
been led, in supposing that drained lands would 
not stand drought. If the surface soil were pul- 
verized to a depth of from six to ten inches or 
more, the case would be very different. It 
would then act as a filter, passing the water off 
more slowly, but still fast enough, and in addi- 
tion, the elements of fertility would be retained 
and the whole area of the soil uniformly moist- 
ened. Again, underdrained soils liable to become- 
water soaked, become hard and impacted.. 
Insects do not penetrate to any considerable 
depth, and the soil holds water like a dish, to be- 
slowly evaporated by the sun, rendering it, by 
this very process, cold, sour, and unfertile. So- 
also tilth and drainage- prevents the washing away 
of fertilizing properties during continued rains; 
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the moisUire is absorbed, and passed down 
througli the soil instead of running along the 
surface, and thence into the nearest stream. 
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PLOWING THREE ABREAST. Theusin^ 
of four horses in heavy plowing, by attaching 
one pair before the other, is going out of general 
use, for the reason that it has been found in 
practice that three horses or mules working 
abreast or beside each other, accomplish about as 
much work, and do it more easily for the team 
and driver, than can be done by the old-fash- 
ioned way of hitching them before each other. 
Very many farmers, however, do not receive 
this modern innovation with favor, because they 
have not learned the proper manner of niaking^ 
the whiffletrees, and adjusting the driving-lines, 
and the draft of the plow. In plowing with, 
four horses, two abreast, the forward horses, 
drawing in a nearly horizontal line, exert a large 
portion of their strength at a disadvantage not. 
only to themselves, but also to the team immedi- 
ately behind them. The disadvantage in plow- 
ing three abreast is that the middle horse is apt 
to be sweated unduly in hot weather by contact 
with the outside horses, but the evil is more than 
counterbalanced by the gain in power. The 
most simple attachpient and the one in most 
common use is a draw-bar, having its clevis or 
draft-clip one-third of the way from the end to- 
which the double-trees are to be attached. To 
the other end a single-tree is attached by a chain 
long enough to bring it in line with the single- 
trees attached to the double trees at the other 
end. The whole should be of such a length as 
will bring the middle horse immediately in front 
of the plow-beam. Various patented three-horse- 
trees are before the public, all more or less com- 
plicated, but the one here described is simple- 
and within the reach of all. Mules work admi- 
rably three abreast, and in their case the draw- 
bars and the whiffle-trees may be very much 
shortened, since they will work much closer 
than horses without danger of overheating. 
The most simple way of driving them is by 
means of a single line attached to the outside- 
bits of the near and off horse, tying their heads- 
together at suitable intervals by the bits. This. 
wUl do if the team and driver are both steady ■ 
and reliable. But perhaps a better plan is to 
hitch the team drawing upon the double tree, as. 
is commonly done for two horses. Then pass a. 
check-line from the outside bit of the third horse- 
through the hame-ring, and attach it to the main 
or driving line of the middle horse. It should 
be about eight inches longer than the ordinary 
check or cross rein. Another method is to- 
attach two single lines to the middle horse, hav- 
ing shorter reins from the near and the ott 
horse passing to the same bit, so that each shall, 
bear alike The near check-lines of the outside 
horses Should then be attached to the near main 
line of the center horse, and the ofE or right-hand 
check of the outside horses should be fastened to- 
the off-side main line of the center horse. Ot 
course, in plowing with three horses or mules, 
abreast, the plow must be so adjusted that the 
line of draft will be immediately behind the- 

middle horse. > , ,. , . ^-u „„^ 

PLUM The plum dehghts in a rather com- 
pact, well drained, rich, loamy soil. It is one- 
of the most hardy of .trees, quite as much so^ as, 
the apple, and would be generally cultivated 
were it not for the ravages of the curcuho There 
has never yet been found any successful means 
of preventing the ravages of t^^'f^P^/t.. f?f?P* 
jarring the trees, from the time the fruit is the. 
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size of a small hazel nut, until it is fully grown, 
catching the insects on a sheet and killing them. 
Unfortunately this takes so much time at a very 
busy season that none but special orchardists 
will take the trouble. The varieties as recom- 
mended by the American Pomological Society, 
include many. The following do well generally : 
Coe's Golden Drop; Damson; Lombard Imperial 
Gage ; Jefferson ; Smith's Orleans and Washington. 
Besides those mentioned the following are con- 
siderably planted in the Eastern States: Bavay's 
Green Gage, also known as Reine Claude de 
Bavay; Duane's Purple; Lawrence's Favorite; 
McLaughlin ; Prince's Yellow Gage; Washington 
and Yellow Egg, or White Magnum Bonum. In 
the Western States the Wild Goose is almost 
universally planted, in every collection. The 
history of the plum gained from a variety of 
sources is as follows: 'The most generally distrib- 
uted, and longest known species of plum, is the 
common plum {Piimus domestica), coming origi- 
nally from the Caucasus, and the mountains of 
Talysch. It is cultivated extensively in Syria, 
where it has passed into numerous varieties. It 
reached Italy about the time of Cato, and Pliny 
speaks of ingens turba prtmorum, by which he 
designated the numerous varieties. At the pres- 
ent day the different varieties may be referred to 
the foflowing kinds: 1. The little cherry-plum, 
(Prunua cei'osina). 3. The genuine plum (Prunus 
prunaria), of a little larger size; here belong the 
damsons. 3. The spilling or egg-plum (Prunua 
Arm niaca), which includes the mirabellas and 
reine claude, or green-gage plums. 4. The almond 
pluia,(Pru-v>iamygdalina). And, finally, 5. the 
Prunus Persicaria. Although the plum has been 
distributed over the whole of Europe, and ex- 
tended far to the north, it is little known in 
eastern Asia, and it is doubtful whether it occurs 
in northern China. The buUace plum (Prunus 
insititia), which is closely allied to the common 
plum, is of slight importance. It is found wild 
on the Caucasus. It is difficult to decide whether 
it occurs wild, or only run wild in Greece and 
Southern Europe. This tree has certainly not 
been derived from the sloe bush. Here also 
belongs the Bear plum (Prunus ursina,) a thorny 
tree-like shrub, which grows wild everywhere 
about Mt. Lebanon, the sweet, pleasant fruit of 
which, the size of our damson, is eaten not only 
by the bears, but serves as food to the inhabi- 
tants of the mountain regions. Among the 
plums, in the most extended sense, may be men- 
tioned the cultivated cherry {Prunus cerasus), 
and the wild black cherry {Prunus avium), t The 
former, growing wild in the mountain forests of 
Southern Caucasus, was brought to Italy from 
Cerasunt, in Pontus, succeeding the conquest 
of Mithridates, seventy-four years before Christ. 
Another fruit, the size and shape of our plum, 
the ibametara, or Spanish plum, is obtained 
from a tree, {Spondiota myrobalanu^,) which 
grows wild in the forests of Jamaica, and is 
cultivated in the northern regions of the tropi- 
cal parts of Brazil. The natives eat the sweetish 
acid flesh, prepare a sauce, and manufacture 
drink from it. Another species of the same 
genus, {8poncl,iaadulds,)is found on the Friendly 
Islands. The tree is fifty feet high, with a 
straight trunk, the thickness of a man, and 
bears clusters of large, oval, golden yellow, 
stone fruit, like pomegranates, the fleshy puta- 
men of which is sweet and palatable, and 



reminds one of the pineapple. The Spondias 
tuberoaa and Spondiaa lutea in the West Indies, 
also furnish edible fruit. The Icaco plum 
{Ohryaobcdanua icaco, L.) is also worthy of men- 
tion. This tree-like shrub, with its fruit similar 
to the damson, grows wild as well as cultivated 
in the forests along the shores' of South Amer- 
ica, and on the wet coasts of Carolina. It has 
been introduced from Africa, where it occurs 
from Senegal to Congo. The fruit is made into 
preserves and brought to Europe. 
PLUMBAGO. Native carburet of iron; 

PLUMULA. The leaf-like portion of the 
embryo. 

PLUS. More : marked by the sign +. 

PLUTONIC ROCKS. Unstratified crystal- 
line rocks, like granite, porphyry, basalt. 

PLUVIAMETER. The rain gauge. 
* PLYMOUTH ROCK FOWLS. Of late years 
this breed has come distinctively into notice, and 
has had many admirers. The original f o^wls are 
claimed to have been bred by Dr. J. C. Bennett 
from a cross of a Cochin-China cockerel with a 
hen, a cross between a fawn-colored Dorking, 
the great Malay and the wild India,n fowl, and 
were first exhibited in Boston in 1849. As 
might have been expected, as the breeds multi- 
plied, they varied much in form and color, from 
the blood of the various fowls with which they 
were imbued, and it was found difficult to fix a 
uniform character, nevertheless they were large 
fine birds, the cocks weighing eight to ten 
pounds, and the pullets six to seven pounds at a 
year old, and the plumage rich and variegated. 
At length as the breed became more constant in 
their characteristics, and ten years ago they were 
described by Lewis in his Poultry Book as fol- 
lows: The cocks are usually of a beautiful red or 
speckled color, and the hens of a darkish brown. 
Some of the colors thrown by this breed, are not 
dissimilar to the Dominique fowl. They have 
very fine flesh, and are fit for the table at an 
early age. The legs are quite large, and usually 
blue or green, but occasionally yellow or even 
white, and frequently have five toes upon each 
foot. Some of the varieties have the legs occa- 
sionally slightly feathered. They have large 
single rose-colored or red combs and wattles; 
cheeks are rather large; tails stout and short, and 
very small wings in proportion to their bodies. 
The chicks are quite hardy and have the same 
uniformity in size and appearance as those of 
the pure bloods of primary races. The hens 
make good mothers and close setters. Accom- 
panying this we give a cut of a pair of Plymouth 
Rock fowls, cock and hen. Mr. F. H. Corbin 
who has written a pamphlet on the Improved 
Plymouth Rocks, upon mating and breeding 
these fowls from a fancier's standpoint, has 
some good suggestions, and which will apply to 
all parti-colored fowls where the penciling and 
markings are of importance, and also as applic- 
able to breeding generally. We extract as follows : 
It is a fixed natural law that the best and fittest 
survive. It makes no difference, in the applica- 
tion of this law, whether you are treating of an 
analytical truth or the propagation of life; it 
still remains the central point around and toward 
which all researches must be directed. It is in 
direct proportion to the observance of this law 
by fanciers that they are enabled to perpetuate 
and improve all classes of fowls. The first 
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lequisite m mating fowls for any pui-pose, is to 
secure birds possessing strength, vigor and 
.■stamina. Select stock famed for these require- 
ments, and you will be very sure of obtaining 

r fitrong, hardy chicks. Let the parent stock con- 
sist of birds standing head and shoulders above 
ordinary stock, and you will be little troubled 
with roup and its kindred diseases. Breeders 
disagree as to the age of breeding-birds; but we 
have found that cockerels nearly or quite a year 
old, mated to two-year-old hens, usually give the 
best results. A cock two years of age, mated to 
«arly pullets, will also be found satisfactory. 
The best authorities agree that the ages of the 

I males and females should vary, and for this 
reason cockerels and pullets should seldom be 
mated together, unless it is particularly desirable 
to secure or render permanent some peculiar 
characteristic or point in that way, and then they 



the other. For instance, if the cock's comb be 
defective in any way, as lop combed, the hen's 
comb should stand perfectly erect, and be fine in 
other respects, in order to breed out the defect 
arising from the comb of the cock. Of course, 
no defective bird should be bred from unless it 
is absolutely necessary, and under no circum- 
stances should a male and female both having the 
same defect be bred from. No over-fattened 
birds should be used in the breeding-pen, as non- 
fertile eggs will abound if they are. In a perfect 
mating, the sire should possess beautiful plum- 
age, perfectly marked, fine symmetry, and as large 
size as is compatible with full vigor. The con- 
stitutional requirements, which apply with equal 
force to the lien, liave already been spoken of, 
and need not be repeated here. The dam should 
excel in productiveness and size, while the shape 
and plumage must not oe lost sight cf. "This 
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should be at least a year old. If the cocks and 
hens have been entirely separated during the 
several months preceding the mating, so much 
the better, as the added amount of vigor is very 
beneficial. Most breeders find it advantageous 
to pursue this plan. In the breeding of no other 
choice stock is it considered beneficial, or allow- 
able, even, to permit the male to roam at will 
with the females during the entire year, and 
choice fowls will be found to be no exception to 
the rule. In breeding for fancy points, one 
should understand exactly the object sought, 
and have a clear idea of the means to be employed 
in obtaining that object. The different elements, 
about to be brought together and harmonized, 
must be carefully studied, and if there is neces- 
sarily a defect in either cock or hen, it should be 
counterbalanced by perfection on this point in 



union is the most desirable one for any purpose. 
Symmetry is especially important in breeding 
for points, as, in the show-pen, it is marked 
higher than any other single qualification, and 
by many judges is again marked in estimating 
breast and body. "The standard of excellence 
requires that the breast of a Plymouth Rock be 
broad, deep, and full, and the body large, square, 
and compact. This necessitates birds for breed- 
ing that are both of large size and the improved 
shape ; as no other is or can be square in shape. 
In breeding Plymouth Rocks to feather, it should 
be remembered that they are parti-colored, and, 
therefore, more diflScult to breed exactly true to 
a particular shade than the solid-colored breeds. 
Moreover, being a somewhat recent cross, the 
tendency to revert in color is stronger and the 
result more perceptible. That there has been no 
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well-settled rule in regard to mating with a view 
to breeding true to feather is well known, and 
each breeder, be he experienced or a beginner, 
has been left to his own devices . The resulthas 
been a whole or partial failure in a majority of 
yards. Five different matings have been advo- 
cated and practiced as follows: A male light in 
color mated to dark females; a male dark in 
color mated to light females; a male dark in 
color mated to dark females; birds matching 
in the show-pen; a female medium in color 
mated with a male about two points or shades 
lighter in color. 

PNEUMATICS. The science whigh treats of 
the mechanical characters of gases and vapors. 
PNEUMATIC TROUGH. A chemical uten- 
sil used for the collection of gases over water or 
fluids. It consists of a vessel of tin or wood 
containmg water, in which is placed one or more 
ledges, within two inches of the surface. On 
the ledges the jars which are to receive the gases 
rest, and they are at first filled with the fiuid of 
the trough, but the gas passing up into them 
from conductors, the fluid is displaced. 

PNEUMONIA. This is lung fever in horses, 
or an inflammation of the substance of the lungs, 
followed by secretion and effusion of lymph, 
which solidifies the lungs, at length causing 
death by suffocation, or recovering by the grad- 
ual absorption of the matter. It is brought 
about by various causes, as standing in drafts 
when heated, bad ventilation in the stables, or 
from anything causing inflammation, or which 
may run into it. There will be a chill, cold ears 
and legs, a dry dull cough, sometimes U semi- 
bloody mucus will issue from the nose, the pulse 
will be rapid, and the heat of the body often 
103° or 104°, or even more. If, in addition, 
upon striking with the knuckles over the lungs, 
at the chest, there is a dull sound, (when in the 
well animal it is resonant), the disease is pos- 
itive. If the animal is young and full of blood, 
it may not be amiss to bleed at the very outset, 
but blistering and purging must be avoided, and 
bleeding except as stated. A counter-irritant 
may be had by means of mustard poultices to 
the chest. For the fever, give every two hours 
until the fever is abated, one ounce sWeet spirits 
of nitre, and six ounces solution of acetate of 
ammonia, in gix ounces of water. To reduce 
the pulse, give alternately with the above, once 
in two hours, twenty or thirty drops of tincture 
of aconite, in a little water. This will also 
relieve the pressure on the lungs, but these 
doses must be watched ; and upon the first appear- 
ance of depression of the system, as failing 
.pulse, sweating or trembling, the doses must bt 
intermitted or discontinued. The animal must be 
jyell clothed, comfortably sheltered, and the bow- 
els loosened, if necessary, by injections of warm 
water. If there is much weakness, give two 
drachms each of carbonate of ammonia and 
camphor, twice a day, and in the form of a ball, 
and in case of great exhaustion, a gill of whisky 
occasionally. Good nursing, and simple, cool- 
ing, laxative and nutritious food, will accom- 
plish more than any heroic treatment, and the 
animal must be watched until fully recovered, 
giving gentle exercise, but not real work, and 
plenty of grass if possible. 
PNEUMO-ENTERITIS. (See Cholera, Hog.) 
PNEUMO-THOBAX. A collection of air in 
%s cavity of the pleura. 



POA. An extensive genus of valuable natural 
grasses, to which the meadow grass, blue grass, 
and many important species belong. The botan- 
ical characters of this genus are, panicle loose; 
spikeleU three or more flowered, or even two- 
flowered, with the pedicels of a greater number 
of florets; florets articulated with the rachis;. 
pcdem two, nearly equal, awnless, scales oval, 
acute, gibbous at the base. (See Grasses.) 

POACHING. The treading of cattle in wet 
meadows, in which they leave their hoof" 
marks. 
POA COMPRESSA. (See Blue Grass.) 
POA TBIVIALIS. (See Blue Grass.) 
POD. Those of the pea and bean are called'. 
legumes; those of the radish, mustard, and cru- 
cif erae are siligues. 

PODENTIA. The stalk which supports the 
fructification of some lichens, as the reindeer 
moss. 

PODICEPS. A genus of palmipedine birds, 
in which the web of the foot is not perfect. 

POIKILITIC. Variegated. In geology, the - 
new red sandstone formation. 

POISON OAK. BJiits radicans and B. fox. 
icodendron, the former being also called poison 
vine : it is a climber, the stem throwing out an 
abundance of black roots. The milky juice is 
poisonous, and, to some persons, the volatile - 
particles thrown off from the plant. They pro- 
duce inflammation and swelling, resembling ery- 
sipelas. Light diet, laxatives, and a lotion of" 
sugar of lead and water to the part are best. 

POISONS. Bodies which disturb or destroy 
the natural functions of the body. They are 
narcotic, acrid, or septic. Many are to be met 
by antidotes; but with animals the stomach 
pump is to be looked to as the chief means of " 
relief. 

POISONS AND ANTIDOTES. As a rule- 
the lower animals are seldom poisoned, if left 
to themsleves. Poisoning is oftener the result 
of carelessness or the stupidity of stablemen, 
giving quack nostrums to improve the coat or ■ 
courage of the horse. If the cause is not known, 
give at once, a quart of linseed oil, to be fol- 
lowed by an injection of twenty to thirty drops . 
of croton oil, three or four ounces of spirits of 
turpentine, and one pint of linseed oil, to be 
thrown into the bowels with considerable force; 
supplement "this with injections of lukewarm 
milk and water, or simply warm water. If " 
there is considerable exhaustion and drowsi- 
ness, administer whisky freely. If, however, 
a stomach pump is at hand, use this first in 
preference to all other means. For special . 
cases of poisoning, the following are antidotes: 
Aloes ; give as an antidote, two ounces of lauda- 
num in a quart of linseed tea, repeat in two . 
hours if necessary. Inject also the same dose ■ 
into the bowels. The same antidote will also , 
apply to poisoning by castor seeds and croton 
seeds. For fungus poisoning, as smut, toad 
stools, bad fodder, etc., give full doses of pur- 
gatives, both by the mouth and by injection, and 
afterward support the strength with stimulants . 
and nourishing food. Indian poke, or white 
hellebore poisoning is relieved by means of 
whisky in full doses or a tumbler full at a time. 
In poisoning by laurel, give purgatives and injec- 
tions, and also stimulate with whisky. Stra-. 
monium poisoning is to be met by quart doses of 
linseed oil, to which two ounces of laudanum is 
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added; injections, and stimulants, as whisky to 
Iteep up tlie strengtli. So tar as mineral poisons 
are concerned, they must not be allowed about 
and especially must arsenic be kept out of the 
hands of stablemen. As a medicine, in intelli- 
gent hands, it is valuable; as a condiment to 
give fictitious fire and spirit, it is vicious 

POISONS AFFECTING PLANTS. These 
are few in number, and principally mineral. 
Of gases, the common illuminating gas is the 
only one to be feared, acting fatally, when from 
leakage of the underground pipes, it is taken up 
by the roots. Plants quickly suffer (if kept in 
rooms lighted with gas, and hence the reason 
why florists refuse to leave rare plants long on 
exhibition at public places lighted with gas. It 
has been generally credited that Paris Green acts 
mjunously to plants when used for destroying 
insects, and many think that it may be taken up 
to such a degree as to become poisonous to 
persons eating the fruit. This, however, is 
groundless, except when the poison may have 
been applied, and lodging on the fruit or veee- 
table to be eaten, and taken into the stomach. 
Hence poisonous compounds should never be 
used on plants, the fruit of which is designed 
for eating after the season of inflorescence. This 
will not apply to underground tubers, like 
potatoes; upon cabbage, cauliflower and other 
plants which may retain the poison, it should 
not be used at all. Among the mineral poisons 
fatal to vegetable life, the compounds of boracic 
acid have been found to be a veritable plant 
poison. M. PeUgot has discovered that the free 
acid, and its compounds, when present in the 
soil in moderate quantities may cause the death 
of plants in a short time. A remarkable excep- 
tion to the rule for the influence of aluminium 
salts is said to have been observed by Bergstrand, 
in a locality near Westerbotten, in Sweden, 
Rubus articus was found in a flourishing condi- 
dition upon a sandy soil containing as high as 
three per cent, of alum. The dry plants yield 
.4.68 per cent, of ash, containing 13.60 per cent. 
sulpliuric acid and five per cent, alumina; but 
these figures axe very much reduced when the 
percentage of alum in the soil is sufficiently low 
to admit of the growth of grass and grain. In 
sucK case the sulphuric acid of the ash amounts 
to only five per cent. In relation to the influ- 
ence of arsenical compounds, when present in 
the soil, the chemist of the Department of Agri- 
culture, in a late report, gives the results of 
interesting and conclusive experiments of much 
value, showing that there is but little to fear. 
The investigation was made to determine: 1 
If applied to the soil, can arsenic or arsenious 
acid be absorbed and assimilated in the economy, 
of plant-growth? 3. If absorbed and assimi- 
lated, can it be taken up in sufficient quantity to 
become prejudicial or injurious to the health of 
consumers? 3. If not taken up by the plant 
during growth, does it by its presence in the soil 
exert a poisonous influence upon the plant itself ? 
4. If it exerts a poisonous influence upon the 
plant, to what extent may it exist in the soil 
before it becomes injurious? The experiments 
were conducted as follows: Fifteen common 
flower-pots, of as nearly uniform size as possible, 
were selected, and each one filled with a meas- 
ured quantity of good garden-soil. With the 
soil of each pot were then thoroughly intermixed 
quantities of Paris Green, ranging from 100 
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™!"g^.^J?stoonegram. Thus one pot contained 
100 milligrams; that next to it contained 200' 
milligrams; the next 300; and this quantity was 
increased until it finally reached one gram. In 
the other pots, the increase was made mor& 
rapid, and the other pots contained two, three 
tour and five grams respectively. After the soil 
had thus been carefully prepared, a given num- 
ber of peas, all of which were carefully selected 
so as to secure as nearly as possible those of the 
same size and appearance, were planted in each 
pot. At this time, the question arose, What 
would be the effect of arsenic in combination as 
arsenite of potassa and arseniate of potassa' 
Dor the purpose of determming this, two other 
series of pots were prepared in the same manner 
as before, placed alongside the former. In these 
experiments, for the sake of comparison, one pot 
of soil was prepared without addition of any 
poisonous compound. It is evident from results 
that the arsenical compounds in the soil did pro- 
duce an injurious effect, and in some instances, 
in fact in the majority of them, it was decidedly 
marked. In case of the Paris Green, it is not 
noticed until the quantity present in the soil 
reaches 500 milligi-ams, and that in the other pots 
the size of the plants decreases regularly as the 
quantity of arsenical compound present increases. 
In case of the arsenite of potassa, the effect seems 
to be more immediate. This may be due either 
to the greater solubility of the compound or to a 
possibly larger quantity of arsenious acid. The 
potash compound seemed nearly pure, being 
crystallized, and the purity of the copper com- 
pound was not estimated. Yet in this case the 
effect does not seem decidedly marked until the 
quantity present reached 800 milligrams. To 
the influence of arseniate of potassa the plants 
seemed to be more sensitive still; for those in the 
pot containing but 100 milligrams seem to be 
affected. Yet even when 200 milligrams are 
present, the plants seem to thrive tolerably well. 
What, then, are the quantities of these com- 
pounds which may be applied to the .^oil for the 
various purposes in practical agriculture before 
effecting any injurious results? The amount of 
soil in each of the pots employed in these experi- 
ments was 91.5 cubic inches. In case of the 
Paris Green, the limit is 500 milligi-ams for this 
quantity of soil, which is equivalent to 145.6 
grams per cubic foot, or 906.4 pounds per acre, 
calculating for a depth of one foot. The limit 
for arsenite of potassa, being 300 milligrams per 
91.5 cubic inches, is about 540 pounds per acre. 
Though the plants seem to be affected by even a 
small quantity of arseniate of potash in the soil, 
the chemist was nevertheless inclined to the 
opinion that this compound may be applied at 
the rate of 150 pounds per acre without any 
great injury to the crop. For practical pur- 
poses, however, it is never necessary to apply in 
any case so large an amount. These results are 
confirmed by the water- culture experiments of 
Prof. Freytag in his investigation^ upon the 
influence of the sulphurous and metallic fumes 
of the Freiberg Metallurgical Works upon the 
vegetation of the surrounding fields. He found 
that plants were killed when placed in solutions 
containing one-eightieth per cent, arsenious acid, 
one-fiftieth per cent, sulphate of zinc, one-fortieth 
per cent, sulphate of copper, one-twentyfifth per 
cent, sulphate of cobalt, one-fifteenth per cent, 
sulphate of nickel, and one-fifth per cent, sulph- 
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ate of iron. Mods. E. Heckel states that twenty- 
five milligrams of arsenious acid, or the soluble 
arseniates In ninety grams of water, prevents 
germination and destroys the embryos of seeds. 
It is difficult, however, to agree with Prof. 
Freytag in the statement that the arsenious acid 
and the oxides of zinc and lead can not be 
injurious to vegetation on account of their prop- 
erty of forming insoluble compounds in the soil, 
since in some of my preliminary experiments 
presence of such insoluble compounds as the 
arseniates of barium, strontium, and magnesium 
was sufficient to prevent germination. Again, in 
reports upon the composition of certain mineral 
waters of Germany, we notice statements of the 
presence of such insoluble compounds as arsenite 
of iron in solution. These facts argue against 
the possibility of accumulation of sufficient 
arsenic in the soil by regular applications of Paris 
Green in the quantities recommended for the 
destruction of the Colorado potato beetle. When 
rotation of crops is observed, and application of 
the poison can not therefore take place upon the 
same plot more than once In three or four years, 
it is probable that each application, being acted 
upon by the natural solvents in the soil, will be 
removed by drainage before another is made. 
And yet, even when annual applications have 
been made, so much time must elapse before the 
limit could be attained that no injury need be 
feared from this cause. Now, can arsenic be 
absorbed and assimilated by the plant in the 
economy of growth? Investigations, the chem- 
ist says, give a negative reply. All of the plants 
grown, from the largest to the smallest, were 
examined by careful application of Marsh's test; 
yet he failed in any case to detect the presence of 
arsenic. Before making the test, the organic 
matter of the plant was destroyed by boiling it 
in hydi-ochloric acid with addition of potassic 
chlorate, and the solutioo filtered. He also care- 
fully examined potatoes which had been sub- 
jected to applications of Paris Green, and which 
were furnished from Delaware and' Sandusky, 
O., and Chambersburgh, Pa., and failed in any 
case to detect the presence of arsenic. With 
these facts before us, and without considering 
■what might be the result of a series of experi- 
ments continued through a number of years, we 
must conclude that plants have not the power to 
absorb and assimilate from the soil compounds 
of arsenic, and that though arsenical compounds 
exert an injurious influence upon vegetation, yet 
this is without effect until the quantity present 
reaches: for Paris Green, about 900 pounds per 
acre; for arsenite of potassa, about 400 pounds 
per acre; for arseniate of potassa, about 150 
pounds per acre. The influence of illuminating 
gas upon the aerial portions of plants, is shown 
to be as follows: The subject of the influence of 
illuminating gas upon vegetation has, until 
•within a short time, been neglected. In 1873, 
observations made in Berlin determined the 
fact_ that gas escaping from the pipes exerted 
an injurious influence upon the surrounding 
vegetation, with the roots of which it came in 
contact, and careful experiment showed that 
this effect could be observed when so small a 
quantity as twenty-five cubic feet per diem was 
distributed through 144 square feet of soil to a 
depth of four feet. In fact, the plants whose 
roots permeated this quantity of soil, 576 cubic 
feet, were by such treatment killed in a short 



time, and it appeared that less time was required 
to produce this effect when the surface of the 
ground was closed and more compact. During 
the same year, J. Boehm made experiments by 
passing coal-gas through the soil of pots contain- 
ing fuchsia and salvia; of the ten plants experi- 
mented upon seven died in four months. Further 
experiments convinced him of the fact that the 
plants were killed, not by the direct action of the 
gas upon the roots, but by poisoping the soiL 
It seems, therefore, pretty well established that 
when coal-gas permeates through the soil it has 
an injurious action upon the vegetation with 
which it may come in contact. My attention 
has, however, been attracted to a somewhat dif- 
ferent action of the gas, which seems equally as 
destructive as that just described. Boehm found,, 
in the course of his investigation, when cuttings 
of willow were placed in bottles containing a 
small quantity of water, and otherwise filled 
with illuminating-gas, as the buds developed 
and the leaves began to appear the latter rapidly 
withered and died before reaching complete 
development. Now, this is the direction taken 
in my investigation. In Boehm's paper, he does 
not state the percentage of gas in the atmosphere 
necessary to produce the effect described, and 
my object was therefore, if possible, to estimate 
the approximate quantity of gas required to 
bring about such results. Tlie question arose 
out of a dispute concerning the destruction of an 
extensive stock of camellias in: Philadelphia, in 
which it was alleged that the loss was due to the 
escape of gas from the street-mains. It was 
shown that the main was broken ; that during the 
winter, the ground being frozen, there was no 
means of escape of the gas other than to work its 
way through the subsoil, and into the atmos- 
phere through the ground of the interior of the 
greenhouse. The disiancc between the main and 
the gTeenhouse is not stated, but it appears that 
trees growing between the former and the latter 
were completely killed. It was to determine 
whether the result in dispute could be effected 
by the action of the gas. The plantsT\'ere grow- 
ing in pots placed upon stands and it was there- 
fore impossible that they should be injured 
through the medium of their roots. It was then 
to determine what might be the influence of the 
gas in question upon the aerial portions of plants 
that the investigation about to be described was 
instituted. In order to secure such conditions 
that the plants might be confined in an atmos- 
phere containing a given quantity of gas, and 
yet be provided with the requisite degree of light, 
heat, and moisture, the plants were placed in 
closed boxes, provided with glass sides, the joints 
of which were cemented with white lead. When 
all was secured, a tube of glass was introduced 
through the side of the box and connected with 
the stop-cock of a gasometer. The stop-cock of 
the gasometer was then opened, and the gas 
allowed to flow into the box, until the entire 
contents of the former were transferred to the lat- 
ter. The whole was then allowed to stand until 
the following day, when the gasometer was again 
filled with gas taken from the pipes supplying 
the laboratory, and one-half the contents trans- 
ferred to the box. On the next day, press of 
other duties called my attention away from this 
work entirely, and the box therefore received no 
gas. On the fourth day, however, one-half the 
contents of the gasometer were introduced, and 
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another day allowed to intervene before another 
application. Gas was then Introduced into the 
box on four occasions, so that tlie amounts trans- 
ferred, allowing ten gallons for the capacity of 
the gasometer, were: February 34, about ten 
galons; 25th, about five gallons; 37th, about five 
gallons; March 1, about five gallons. During 
this time, an occasional leaf, as well as one or 
the buds, fell from the plant, and on March 2 
on opening the box to apply water to the plant' 
a slight jar caused a number of the leaves to fall! 
The plant was then carefully removed from the 
box, when a sharp shock caused nearly all the 
leaves to fall. The leaves which had fallen were 
then gathered about the base of the plant, and 
the whole placed in a convenient position, 
together with the other plant, which had been 
submitted to the same conditions excepting the 
treatment with gas, and which remained perfectly 
sound and healthy. Now, what was the rela- 
tive amount employed ? The dimensions of the box 
were: horizontal cross-section, two feet square; 
height, four feet. Calculating from the data at 
hand, we find that the amount first introduced was 
equivalent to about 7.7 per cent, of the entire vol- 
ume of the box, and that the quantity subsequently 
introduced, being one-half this amount, was but 
5.35 per cent. Without making any allowances 
for escape of the gas by diffusion, which probably 
took place, reasoning from the fact that when 
the box was opened no odor of gas was percep- 
tible within the box, we find that after the first 
day the amount of gas did not exceed four per 
cent, of the volume of the box. It is, however, 
probable that the average 'quantity was much 
less than three per cent. , and I am inclined to 
the opinion that if camellias or other plants be 
confined in an atmosphere containing continually 
one to two per cent, of illuminating-gas, they 
must suffer and ultimately be killed. 

POLAND-CHINA SWINE. This breed is 
famous aU over the West, and also is locally 
known in Ohio as the Magie hog, from the name 
of one of its successful breeders there. It is 
described by the committee on Poland-Chinas 
at a convention of the National Swine Breed- 
ers' Association. In a number of articles on 
swine we have freely used these reports as they 
have appeared at this convention, since the pecu- 
Harities of the various breeds were then pretty 
fully discussed. There were two reports, a 
majority report and a minority report; the latter 
being finally adopted. It is as follows : In the 
early history of swine-breeding in the Miami 
Valley, in Ohio, it is clear, from the best written 
authorities available, and from oral testimony, 
that there .were two breeds which, to a great 
extent, had been profitably crossed with the 
common bristled breed of the country. These 
were the Russia and Byfield breeds. The Bed- 
ford breed is also named in connection with the 
other two. To what extent it was used can not 
now be refadily determined. In 1816, we have 
positive proof from an unquestioned source that 
the Shakers of Union Village, situate in Warren 
county, O., and being four miles from Mon- 
roe, in Butler county, purchased at Philadelphia 
one boar and three sows, of what was, at the 
time, believed to be pure China. They were 
represented to be either imported or the imme- 
diate descendants of Imported stock. They were 
called Big China hogs. These animals were the 
first China hogs ever brought into southwestern 
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Ohio. Subsequently other China hogs were 
introduced and extensively used. The shakers 
and other judicious breeders in Warren and 
Butler counties continued to use the breeds at 
command, and produced, by repeated crosses, 
a hog of exceedingly fine qualities for that 
period, which was generally known as the 
Warren County hog. These hogs, continually 
increasing in good qualities, were bred in both 
counties, and the very best specimens were 
carefully and interchangably used, so as to 
make the best crosses. Such was the progress 
that had been made in forming the ground-work 
of a good specimen of a hog. This condition of 
the breed remained measurably constant until 
about the year 1835 or 1836, when Mr. Mun- 
son Beach, of Warren county, first introduced 
the Berkshires, which were obtained from C. 
M. Bement, of the State of New York . Other 
lots of Berkshires continued to flow into the 
Miami Valley, until about 1841. The Berkshire 
blood was liberally infused into the stock exist- 
ing not only in southwestern Ohio, but in Ken- 
tucky also. Crossing with the Berkshires was 
almost exclusively done until about 1838 or 1839, 
when i\Ir. William Nefif, of Cincinnati, imported 
some choice specimens of the Irish Grazier. This 
breed soon grew into high favor, and, as a con- 
sequence, was liberally used in making crosses 
with the best specimens of the crosses previously 
made. This intermingling of blood — this cross- 
ing of breeds — continued for some time. In a 
few years, however, the use of the pure-blooded 
Berkshire was entirely discontinued, and there 
were no further importations made of the Irish 
Grazier. The bi'eeders of swine in the Miami 
Valley settled down to the conviction that the 
basis of a good breed of hogs had been estab- 
lished, and that in the future, judicious and dis- 
criminating breeders could use, and, if necessary, 
modify the material furnished so as to meet the 
highest demands of the public. For more than 
thirty years no new blood has been introduced 
into our breed, and no effort made to obtain a new 
supply of the blood of either breed previously 
used. While this is true, our breeders have not 
been indifferent to the further improvement of 
our breed. Stimulated by their success, they have 
perseveringly aimed to improve what they had 
been so successful in forming. The best points 
or qualities have been preserved, and, when 
practicable, have been made even more excel- 
lent. All defective points or undesirable quali- 
ties have been corrected or improved by the care, 
skill and judgment 6i our experienced breeders. 
Thus we have a breed thoroughly established — 
of fixed characteristics, of fine style, and of 
unquestioned good qualities, which can be relied 
upon for the production of a progeny of like 
qualities and character. The following is pre- 
sented as the characteristics of the foregoing 
breed: The best specimens have good length, 
short legs, broad, straight backs, deep sides, 
flanking well down the -legs, very broad, full, 
square hams and shoulders, drooping ears, short 
heads, wide between the eyes, of spotted or 
dark color; are hardy, vigorous, and prolific, and 
when fat are perfect models all over, pre-emi- 
nently combining the excellencies of both large 
and small breeds. 

POLARITY. The quality in the particles of 
bodies adjusting themselves in given directions, 
as north and south, in the magnet. 
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ERt f ■* r^,J°^: Sixteen and one-half feet. 

i;UL,L,AKU. A tree cut or lopped to form a 
low brushy top. 

POLLED. Hornless. 

POLLED CATTLE. Of the polled breeds of 
cattle there are several in England. Amon? the 
polled breeds that have acquired reputation are 
the Angus Polled, the Suffolk, and the Galloway 
The latter have been, of late years, brought to the 
United States, bred and exhibited at our fairs 
Those specimens we have seen have proved to be 
most admirable cattle, thick meated, deep flanked 
short legged, fine boned animals. That they 
were considered most valuable cattle, and worthy 
of being brought here in the early settlement of 
the country, is evidenced from the fact that forty 
years ago these hornless, (or Muley) cattle as they 
were termed, were not extremely rare often breed- 
ing back by reversion, entirely hornless or with 
but the rudiments of horns, and were classed as 
gentle and good milking cattle. Gentleness is a 
characteristic of the pure Galloway. Even the 
bulls are noted for their docility and quiet tem- 
pers. For the reason that this breed of cattle 
have of late years been growing in favor in the 
West, as grazing and milking cattle, (see article 
Galloway cattle), and, for the further reason that 
it is thought that crossing the Galloway on the 
half wild Texan wUl be most valuable, it has 
been advocated that they be carefully experi- 
mented with. While it is undoubtedly true of 
all pure or thorough-bred stock that, they will 
improve permanently the character of any native 
stock upon which they may be crossed, it seems 
especially so of the Galloways to-day. It has 
been held by some that pure breeds can not 
improve the mixed stock of a country. This 
is a fallacy. They must and do as the magnifi- 
cent Short Horn Hereford and Devon grades 
amply testify in all our great markets. That the 
•Galloways have many valuable points can not be 
denied. One of these is their absence of horns, 
another is their extreme docility. If By crossing 
Galloway bulls with Texan cows their horns 
could be toned down, their wildness tamed, their 
frames thickened with superior flesh, their milk- 
ing qualities improved, and the whole animal 
ameliorated, it would seem as possible with the 
Galloway as by any other means we know. It 
is certainly well worthy of trial. 

POLLEN. The pollen of plants is the fecun- 
dating dust or minute grains of organized ferti- 
lizing matter which, falling upon the pistil of the 
flower, throws out hair-like tubes, which pene- 
trate through the' whole extent of the vascular 
tissue of the pistil, and reaching the ovules, 
fertilize them, thus rendering them capable of 
perfecting the seed, and reproducing plants of 
their own kind. The pollen, therefore, repre- 
sents the male element in plant life. The male 
and female organs (stamens and pistils) are some- 
times in the same flower, as in the apple. 
These are called perfect flowers. When the 
stamens and pistils are on different flowers and 
on the same plant, as in the white, oak, they are 
called morumoiLS. When in different flowers and 
on different plants, as on hemp, they are called dim- 
<>>ms. How the fertilization in different plants is 
accomplished, Mr. Horace Piper, of Maine, 
relates as follows, taking perfect flowering 
plants, jTiowBciows and diaciom plants, to illustrate 
the three classes: In the first class the pollen is 
conveyed from the anthers to the pistils m some 



cases by actual contact of the two organs, as in 
the potato (Solanum tvierosum) ; in others, by the 
elasticity or spring of the stamens at the time 
the anthers emit the pollen, by which action it is 
scattered on the pistils, as in the mountain laurel 
(Kalmia latifoUa); and still in others by the posi- 
tion or length of the stamens, being above or 
hanging over the pistils, and, therefore, requir- 
ing no accidental means to fertilize the plant. 
In the second class the staminate flowers are 
generally situated above the pistillate, and over 
them on the same stalk, so that the pollen falls 
upon the pistils by the mere force of gravity, 
as in Indian corn, in which the part commonly 
called the spindle contains the staminate flow- 
ers, and the ears the pistillate. In the third 
class the staminate flowers are on one plant, 
and the pistillate on another; therefore, the 
poUen must be conveyed by some artificial 
means from the stamens to the pistils. 
This is readily accomplished by the wind 
or insects. The grains being light and very 
numerous, are easily wafted by the breezes and 
severe winds in sufficient numbers, and to the 
necessary distances, to accomplish the desired 
object. But, lest this mode of conveyance should 
prove inadequate, nature has provided another 
security just referred to, namely, the transmis- 
sion by insects when in search of honey for their 
food. Passing from the flowers of one plant to 
those of another, often to great distances, they 
carry the pollen which has adhered to their legs 
and bodies, and deposit it on the pistils of the 
flower of another plant, which is thus rendered 
fertile, and is as certain of producing fruit as if 
the pollen actually fell upon the pistils from the 
anthers of the same flower. In this way we may 
account for the fact that some trees of this class 
though thrifty and producing an abundance of 
flowers, do not bear any fruit. It is simply 
because there is no staminate plant sufficiently 
near from which pollen may be conveyed by any 
of the means above to the insulated plant. And, 
again, the plant may be so far distant as not to 
admit the pollen to reach it at all, or only on 
some extraordinary occasion, >ind, therefore, it 
,would produce fruit only when such accident 
should happen to occur, which might never be. 
We have a very curious instance of the manner 
in which fertilization is sometimes effected in 
this class of plants in the case of the Vallisneria 
spiralis, in which the flower of the staminate 
plant detaches itself from its stalk and swims to 
its mate, attaches itself to it, and remains until it 
becomes fertilized, when both flowers wither and 
sink beneath the surface of the water in which 
they grew, the one to perish, and the other to 
mature seeds, and bow them on the muddy 
bottom below. As illustrating the action of 
pollen, Broigniart and others think .that when 
the hair-like tube of the pollen-grain passes 
through the orifice in the coatings of the ovule, 
and reaches the nucleus, or embryo sac, it emits 
a spermatic or plautlet germ, which passes through 
the wall of the embryo sac and enters the ger- 
minal vesicle contained in it. The vesicle cor- 
responds to the germinal spot, or vesicle, in the 
egg of birds, and the ovum of mammiferous 
animals. The germ remains in the vesicle, and 
finally becomes the embryo fully developed into 
a plantlet, as may be seen in the bean and other 
seeds. These tubes sometimes grow to great 
length, and are many days in penetrating the 
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whole length of the pistil. Indian corn will fur- 
nish a good illustration. The pistils of this 
plant, which are commonly called the silk, grow 
to the length of ten or twelve inches, and. yet 
these slender pollen-tubes penetrate the whole 
distance from the point where they come in con- 
tact with the pistils to the nucleus of each rudi- 
mentary seed. 

POLL EVIL. (See Fistula.) 

POLY. A prefix of many words, as polygon, 
polypetalous. 

POLYGASTRICINFUSOIIIALS. The class 
of animalcules with many stomafchs inhabiting 
infusions. 

POLYGONACE.!;. Herbaceous, apetalousexo- 
gens, with triangular, scaly fruit, and an ochrea. 
The rhubarbs, sorrels, docks, and buckwheat 
belong to this family. 

POLYPES, POLYPI. The name of an 
extensive group of radiate animals in the sys- 
tem of Cuvier, associated together by the com- 
mon character of a fleshy bo.dy, of a conical 
or cylindrical form, commonly fixed by one 
extremity, and with the mouth situated at the 
opposite end, and surrounded by more or less 
numerous arms or tentacles. 

POLYPODY. Polypodium. Having numer- 
ous root-like feet. This is an extensive genus 
of ornamental ferns. The hardy kinds are well 
adapted for ornamenting rock-work, or they 
may be grown in pots, in light loamy soil. All 
the species may be readily increased by dividing 
the roots, or by seeds. 

POLYPUS. A fleshy tumor of the nostrils 
or womb. It is only removed by the knife in 
the hands of a competent surgeon. 

, POMACE, P0MA6E. Refuse of fruits, after 
pressing for cider. 

, POMACE JE. Rosaceous plants, with an infe- 
rior ovary, as the apple, pear, etc. 

POMEGRANATE. A tropical fruit. A 
beautiful, hardy, deciduous shrub, growing 
twelve or more feet high. Punica granatum, 
and its varieties, produce their splendid flowers 
andfruit very plentifully from Juljrto September. 
They all grow well in a light, rich loam, and 
strike root freely from cuttings or layers; the 
rarer varieties are sometimes increased by graft- 
ing on the common kinds. The pulp of the 
fruit is of an agreeable acid, and the rind is 
highly astringent. 

POMMEL. The front prominence of the 
saddle. 

POMOLOGY. (See Horticulture.) 

PONE, PONES OF BREAD. Small loaves, 
usually applied to a particular form of corn-meal 
bread. 

PONIES. Of ponies, the Shetland, the Can- 
adian, the Indian pony, and the Mustang are 
the principal breeds worthy of notice. The 
Shetland ponies are the smallest of all the breeds 
of ponies, though there are ponies having 
some of the characteristics of the Shetlands in 
northern Sweden, Iceland, Wales, and also on 
the southwest coast of Enaland; in fact 
wherever civilization has extended, in Alpine 
regions and in high northern latitudes, there 
will be found ponies, rough and olten shaggy in 
their coats, dwarfed, and hardy little horses, 
undoubtedly the descendants of more powerful 
ancestors, that being taken to those inhospitable 
regions liave, in the course of many generations 
of exposure and hardship, been dwarfed to their 



present size, until the more diminutive of them 
are scarcely larger than some of the improved 
breeds of mutton and long-wooled sheep. (See 
Canadian, Indian, Mustang, Narragansett pacer, 
and Shetland ponies.) 

PONS VAROLII. An eminence of the me- 
dulla Oblongata, at the top of the spinal marrow, 

PONTIA. The genus of insects to which the 
cabbage butterfly belongs. 

POPLAR. Populus. The genera contains-, 
the aspens, the downy -leaved poplar, the cotton- 
woods, and the balsam poplars. Also, as intro- 
duced trees in the United States, the Lombardy 
poplar, and the Abela or Silver-leaved poplar. 
Both of these litter are undesirable trees, from 
the fact that the Lombardy poplar, populvs. 
dilatata dies young, and the abele, P. Alba, 
spreads by suckers so as to become a nuisance. 
The aspens are, the American aspen, P. tremu- 
loides, or quaking aspen, a small tree, with 
smooth greenish bark; the larged-toothed aspen, 
P. grandicleniaia, larger than the preceding, 
with smoothish gray bark. The downy-leaved 
poplar, P. heierophylla, found in swamps from 
New England to Illinois, and southward; the- 
Cottonwood poplars, P. Monilifera, or necklace 
poplar; and P. Angulaia, or angled Cottonwood 
The balsam poplars, P. bahwrmfm'a, or tacama- 
hac, and the variety candidana, or balm of Gil- 
ead poplar, and the black poplar, P. nigra, 
found sparingly East, and supposed to be ani 
introduced form of the European black poplar. 
The poplars belong to the Salicacem, or willow 
.familyj The cottonwoods are extensively 
planted in the West by eai-ly settlers, on account 
of 'their quick growth, and fair quality for fire- 
wood and other uses, but to give place to better 
trees when they can be grown. 

POPLITEAL. Relating to the space behind 
the knee joint. 

POPPY. Papa/eer. The common poppy. P., 
somnifera^, furnishes the opium of commerce, 
obtained hy the exudation of the milky sap, 
upon being, cut. P. diiiium, is the smooth 
fruited corn poppy. Argemany, or prickly, 
poppy, A. Mexicana; Stylopharwm, or celandine 
poppy, S. diphyllum, is found in the Missis- 
sippi valley, east of the Mississippi, from the 
lakes to Kentucky. Chelidonium, or celandine, 
G. majus, is a perennial weed growing in waste 
places. Glancium, or horn poppy, G. luteum, is- 
an introduced plant from Europe, runs wild in 
Maryland and Virginia. Sanguinaria, or blood 
root, 8. Canadensis, belongs to the poppy family, 
as also does Esehscholiizia. Calif ornica, and Doug- 
lasii. These are handsome flowering plants, the 
juice colorless, and curious, from the fact that 
they have the odor of miiriatic acid. 

POPULIN. A crystalline substance obtained 
from the bark of the aspen. 

PORCATE. In entomology, divided into 
ridges ; a surface on which there are several ele- 
vated and parallel grooves. 

PORCELAIN CAPSULES. Evaporating 
basins of porcelain; this material resists a great 
heat, and is not readily acted on except by potash 
or soda. 

PORCH. Ah arched or flat-ceiled vestibule to* 
a door or building. 

PORES. 'Small spaces existing between the 
atoms of bodies; also distinct apertures through 
leaves or membranes, from which perspiration 
and. vapors pass. ' 
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PORK. The flesh of swiue, after beinff cut 
for use 18 called pork. In cutting it should be 
done with reference to the use for which it is 
intended. In the great pork packing establish- 
ments the cutting and curing has special refer- 
ence to the particular markets to which it is to be 
sent, and even including the particular form of 
the hams, shoulders, bacon, and pickled pork 
Thus in hams, sometimes the hip bone is 
removed at the socket, or left entire. The shank 
is left long, to the hock joint, or cut well up to 
the ham. So with the shoulder, it may be cut 
square, back of the shoulder blade, and the neck 
or trimmed rounding. The bacon pieces may 
embrace the entire side from ham to shoulder, 
or the flank piece may be separated from the back 
piece. Sometimes the tips of the ribs are left in 
but generally the whole of the ribs are taken out 
and the backbone always. In making pickled 
pork, whole hog pork contains two hams, two 
shoulders, the side meat, chops and feet. Mess 
pork is the side meat containing the bone, clear 
pork is the side meat containing no bone. 
Another grade of clear pork is made by taking 
the flank, or lower half of the side for bacon, and 
the upper half or back for barreling, after being 
divested of the bone. In putting up pork for home 
consumption, the chops, shoulders, hams and flank 
pieces of the side meat should be used for smo- 
king, and the back pieces of the side meat bar- 
reled. The shoulders and hams should be trim- 
med close, and the hip bone removed from the 
ham at the socket joint. All the bone should be 
removed from the bacon and pickling pieces, 
since these, as well as the scrap pieces frorn the 
hams and shoulders, are more economically used 
fresh, than otherwise; the lean and fat scraps, 
may be used for sausage, and the bones with the 
meat adhering, m whatever way may suit the 
taste. With the* backbone the large loin muscle 
should be removed, since this lean strip is not good 
salted, from the excess of salt it takes up. Fat 
pork will not become over salt. From forty to 
fifty pounds of salt will cure a barrel, but if 
double this quantity is used no harm will ensue, 
but the undissolved salt will remain good in the 
barrel. '^ The layers should be placed in regu- 
larly, the skin side next the barrel, the whole 
packed as firm as possible, with plenty of the 
- best coarse salt between each layer. Then fiU 
the barrel with pure water, soft water preferably, 
the meat to be kept entirely covered with the 
brine, kept cool and there is no danger of spoil- 
ing. The bony and other pieces that remain for 
eating fresh may be kept for a long time by 
packing in a barrel with snow, or even by hang- 
ing on "the north side of a building, where they 
may be kept frozen. Hams, shoulders and bacon 
must be so cured that they will be only seasoned 
enough for use, without freshening, (a part of 
the preservative process being smoking). This 
may be done by making a pickle of salt, salt- 
petre and sugar or molasses, and immersing the 
meat therein for two or three weeks, the pieces 
having been previously rubbed with salt and 
allowed to drain for two or three days. The 
proper proportion for a pickle of beef and hams 
should be as follows: Make a brine that will 
bear up an egg so it will show a, section the size 
of a ten cent piece. Then to each 100 pounds of 
hams or shoulders to be cured, add six ounces 
saltpetre, and two pounds of sugar. In this 
immerse the meat after it has been rubbed with 
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salt and laid to drain two days. The hams will 
be ht lor smoking in from two to three weeks 
according to size, though they may lie a month 
without injury. Before smoking, drain dry, 
and rub the whole thoroughly with black pep- 
per. Hams intended for boiling, may be pre- 
pared by this recipe. For broiling the follow- 
ing recipe is one of the best we have ever used, 
since by this process the fat as well as the lean 
will be found superior: The hams are to be 
laid regularly on a platform and rubbed with 
salt, and allowed to drain for two days, being 
careful not to place one on another. Each fif- 
teen or sixteen pounds of ham will require one 
pound of New Orleans brown sugar, two ounces 
of pulverized saltpetre, and half a pound of 
coarse salt pulverized. Rub the flesh and end of 
shank with one-third of the saltpetre and cover 
with sugar about one-quarter of an inch thick. 
In five days rub the skin briskly with sugar, and 
the flesh side with another third of the saltpetre 
mixed with three parts of sugar and one of salt, 
on the seventh day repeat the process. In 
three days more rub again with half sugar and 
half salt and repeat in seven days. Let the ham 
lie for five or six days, clean the- flesh side and 
rub with New Orleans molasses as long as the 
meat will absorb it, the idea being to saturate the 
ham with sugar and molasses, using only salt 
enough to flavor it; when cured through, rub 
with black pepper. Hang the hams in the smoke 
house and dry with gentle heat for a week, and 
then smoke with a green hickory fire smothered 
with sawdust of the same, or of bur oak ; clean 
corn cobs also make an excellent smoke. If the 
smoke house is so constructed that the smoke can 
be admitted at the top so much the better. The 
temperature of the house should never be above 
eighty or eighty-five degrees, and the meat 
should not freeze either before or after smoking. 
The smoking, oj drying (for the meat should be 
dried rather than smoked), may continue until 
the skin assumes a light chestnut hue, and 
when fully cured and dried, put them in mus- . 
lin bags well sewed and whitewashed to guard 
against flies. Beef may be cured in the same 
manner, and mutton hams as well, but in 
this case little or no smoke should be used, but 
Simply a heat of about eighty degrees. It may , 
be objected that this is an expensive method. , 
Very true, but the pleasure of eating the deli- 
ciousHsroiled slices will fully warrant the cost. 
A common plan of dry salting is to use salt and 
saltpetre in the proportion of one pound of the 
former to one ounce of the latter. Rub with salt 
and drain for three days, then warm the mixture 
just so it can be borne by the hand, and rub 
every three days until the meat is cured to the 
bone, packing in a hogshead, box, or other con- 
venient place, each time the rubbing is per- 
formed, placing the under pieces on top. When 
cured, clean and rub with ground black pepper, 
and dry, smoke, and preserve as before directed. 
If wanted very nice, add half a pound of sugar 
to ea,ch pound of salt, rubbing in the sugar at 
the second handling before using the salt. In 
dry salting it is quite essential that the salt used 
be rubbed on hot. 

PORK, CLEAR. Side pork for barreling, 
free from lean. 

POROSITY. The property of bodies, where- 
by they transmit fluids or gases, and which 
depends on their pores. 
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PORPHYRY. A hard red or gray stone of 
the nature of granite, and consisting of feldspar, 
with quartz or hornblende. It occurs in the 
oldest dikes. 

PORRECT. Extending, When a part ex- 
tends horizontally. 

PORRIGO. Scald head, ring-worm, tetter. 
Tar ointment, or dilute carbolic acid is a remedy. 
Cleanliness and attention to the general health, 
are essential. 

PORTAL. The lesser of two gates. 

PORTAL CIRCULATION. The circulation 
of the venous blood from the abdominal viscera 
through the liver to the right auricle of the 
heart. 

PORTER^. A beer colored with dark malt or 
molasses. 

PORTICO. A projection from a building, 
supported by arches or pillars. 

POSITIVE ELECTRICITY. A surplus of 
electricity. (See Electricity.) 

POST ABDOMEN. The five posterior seg- 
ments of the abdomen of insects, or the tails of 
some crustaceans. ^ 

POTASH. Alkali. Protoxide of potasaium 
The substance popularly known under the name 
of potash is a combination of oxygen and of a 
metal called potassium. This metal was first 
separated from the alkali in 1807, by Sir Hum- 
phrey Davy, and is interesting on account of its 
properties, and as harving been the first of its class 
obtained by means of the galvanic pile. It is of 
a bluish color, is soft, and may be worked by the 
fingers as wax. Its luster is eminently metallic, 
and can not be retained in contact with the air. 
This metal must be kept under oil of naphtha, 
(which contains no oxygen,) because, if left in 
contact with the atmosphere, it will absorb 
oxygen, and again become potash, or oxide of 
potassium. It is lighter than water, its specific 
gravity being 0.865. At the temperature of 
freezing water It is brittle; as* the temperature 
rises it first becomes soft, and then liquifies long 
before the thermometer reaches the boiling 
' point; and, finally, is volatilized at a red heat, 
giving out vapors of a beautiful green color. 
When a piece of potassium is thrown upon 
water its aflSnity for oxygen is so great that the 
water is decomposed, the oxygen of the water 
uniting with the metal with such rapidity 
that the hydrogen is ignited, and continues to 
burn until the metal is completely oxydized. If 
the remaining water be then examined it will be 
found alkaline, and capable of turning reddened 
litmus blue. Potash, as known in commerce, is 
an impure compound of all the soluble salts 
extracted from wood ashes by lixiviation and 
evaporation to dryness. Pearl-ash contains fewer 
impurities, being prepared by a more perfect 
calcination in contact with the air, promoted by 
constant stirring, by whicli means the carbon- 
aceous matter, as well as the sulphur, is dissi- 
pated. Resolution and evaporation, toward the 
close of the process, produce a white granular 
appearance. Pure potash, (vegetable alkali, 
caustic potash, etc.,) is solid, white, and fusi- 
ble, and does not undergo decomposition at any 
degree of heat to which it may be subjected ; but 
it is deliquescent, and, when exposed to the air, 
absorbs the carbonic acid of the atmosphere, and 
will consequently effervesce by the application of 
any of the stronger acids, such as sulphuric, 
nitric, or chlorohydric. It is one of the most 



powerful bases, and eo caustic as to alter all 
organic substances with which it comes in con- 
tact, and it is hence used as an escharotic in 
surgery. Not only does it dissolve many animal 
substances, but also changes the nature of vege- 
table products, particularly when its action is 
aided by heat. Potash is never found pure ia 
nature, being always combined with acids, such 
as carbonic, sulphuric, chlorohydric, nitric, tar- 
taric, oxalic, etc. Th'at which is extracted from 
the ashes of vegetables is mixed with divers other 
salts, varying according to the vegetables from 
which the ashes have been procured, the nature 
of the soil, and the kinds of manure used in 
their production. In preparing caustic potash, 
regard must be had to the substance used for the 
carbonate. That produced by reducing to ashes 
the tartrate of potash is the most pure. By suc- 
cessive crystallizations any degree of purity may 
be gradually attained.. The carbonate of potash 
is decarbonized by the application of caustic lime 
to a solution of the carbonate in boiling water, 
the boiling being continued for a time. The car- 
bonate of lime, formed by the absorption of the 
carbonic acid from potash, precipitates, and may 
hence be easily separated by decantation or by 
filtration. To ascertain when all the carbonic 
acid has been removed, it is only necessary to 
add a few drops of acid to an equal quantity of 
the clear solution, when any effervescence will 
indicate the incompleteness of the operation. 
The decomposition being effected, the solution 
is allowed to settle, the clear liquid is decanted, 
and the residuum is thrown upon a filter, which 
may be of straw, clean sand, cloth; or paper. 
The evaporation should be rapid until the water 
is dissipated, when the product may be run into 
moulds, as may be desired, or allowed to cool on 
the sides of the evaporating pan. It should then 
be broken into fragments and secured in glass 
vases with emery stoppers. Potash thus obtamed 
is known in commerce as potash prepared with 
lime. It is not absolutely pure, but contains 
salts, such as chlorides, sulphates, silicates, and . 
aluminates of potash. By dissolving this potash 
in alcohol, and evaporating first in a still, to econ- 
omize the/ alcohol, and finally in a silver vase, a 
product is obtained known as potash a I'alcohol, 
whick is used in analyses, and may be con- 
sidered the purest found in commerce. Pot- . 
ash, if not the strongest, is at least ohe of 
the strongest of the bases, and forms salts that 
are very permanent — all of which are soluble in 
water; such as are but slightly so being rare 
exceptions. In agriculture it is never used alone, 
but u» combination with substances produced in 
the arts or found in certain localities, as geologi- 
cal formations, such as green sand, occurring 
along our eastern littoral, (sea shore between 
high and low water), varieties of feldspar, 
lavas, etc. Potash is widely diffused throughout 
nature. It enters into the composition of animals 
and plants, and of nil the soils which support 
vegetation ; and it forms one of the constituents 
of the predominant rocks of which the earth is 
composed, such as granites, mica-schists, the 
sienites, lavas, basalts, etc. Where the soil is 
formed from a rock in which there is no potash, 
it would be useless to seek it, or to anticipate 
fertility without supplying this element. (See 
Manures.) 

POTASSIUM. The metallic basis of potash; 
it is white and brilliant, but soft as wax, lighter 
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than water specific gravity 86, and spontaneously 
inflammable on water. Its compound with one 
equivalent oxygen, potash, is one of the most 
important chemical agents; a powerful base and 
an aisali. 

_ POTATO, aolanum tuberosum. The potato 
is one of the most important of field crops as 
iood for man, ranking next to wheat, its Uiiits 
of cultivation being carried further north than 
that of spring wheat and extending south to the 
■equator. One of the singular circumstances in 
■connection with the common name of the potato 
is that it shoult* be called Irish. This was 
undoubtedly caused from the fact that early in 
this century it became the principal sustenance 
•of the Irish peasantry. According to the younger 
Hooker, the wild species has passed into several 
varieties. The cultivated species are innumer- 
■able, and each year adds a host of new varieties 
as candidates for popular favor. In its wild 
state, the tubers never exceed two inches in 
length, and the flavor is insipid but not bitter 
In Chili and Peru, it is peculiar to hilly or rocky 
■soils, and found near the coast. The cultivated 
potato is a native of America, but tuberous 
«olanums are found in the East and West Indies 
having the ends of the stolons thickened into 
tubers, as 8. commersonii, 8. Maglia, and 8. 
immite. In Mexico, there are also tuberous 
solanums, as 8. demissum, 8. cardiophyllum, and 
8. mrrucoium. This latter variety produces 
small, but well flavored tubers. In the Argen- 
tine Republic, in some of the mountain regions, 
■a species of solanum grows wild, and is also 
cultivated for its tubers. The natural history of 
thfe potato leaves us in some doubt as to its 
•original nativity. It was carried to England, in 
1565, by Sir John Wamkins, from Santa Fe de 
Bogota, where it was found growing wild, at an 
elevation of from 8,000 to 13,000 feet above the 
•ocean, in elevated valleys surrounded by high 
mountains, and above the range of Indian corn. 
The climate is dry and cool, and, being near the 
•equator, is not subject to great extremes of heat 
and cold. An attention to this fact will be of 
advantage to cultivators of this, crop in climates 
not so well suited to it. It is said to have been 
known, at that early day, in various pai;ts of 
North America; and after its introduction into 
England, from Virginia, by Sir Walter Raleigh, 
in 1586, it began to attract more and more notice, 
until, at this day, the potato, as one of the root 
■crops, and maize among cereals, have been 
among the most valuable food-producing plants 
ever bestowed upon man. From a history of the 
potato, by Bonjean, published in 1836, we find 
that it came originally from the intertropical 
parts of the American continent; that it grows 
■spontaneously from Carolina to Valparaiso, in 
Chili. The celebrated Joseph Pavon, one of the 
•authors of the Peruvian Flora, found it growing 
wild in the vicinity of Lima, Peru, where the 
Indians cultivated it abundantly for their sub- 
.sistence. Lopez de Tome'ra, a Spanish priest, in 
his general history of the Indies, published in 
1553, mentions the Papas, the name by which it 
was known to the Indians. Joseph Acosta says 
that the Peruvians employed it in lieu of bread 
roots, which they called Chunno, or they ate 
them fresh and boiled. Before its introduction 
into England it had already been very exten- 
sively diffused throughout the south of Europe. 
The botanist, Charles L'Ecluses (Clusius), about 
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ttie year 1588, is said to have been the first 
^^^^lT Z''TV°. '"^''""'^^ the 'poilto. In 
8flsth',tPui^''t^ a description of the root, and 
Sv th^t it '*''^^ so common in some parts of 
^Xtf. * was eaten by men and fed to hogs 
fJfnksVw ^^^t^^"; It ^as known to ancients; 
'T^^t\ " ™^y have been the Arachidna of 
Iheophrastus. Cortusus, another botanist, sup- 
7^1"^^?. '* ^as the Pyenocoma of DioscoridM. 
in 1590 Gaspard Bonhin received frem Scholtza 
colored drawmg of the potato, and recognized it 
as a solanum. Mathiola afterwards described it 
in his commentaries upon Dioscorides. It was m 
Italy that potatoes were first cultivated to any 
extent^ and from thence it began to be spread 
over Europe, about the year 1550. The Italians 
called them Tartoffoli, or ground truffles, and 
trom ^is 18 said to have come the German name 
ilartoflie. Parmentier, in 1783, succeeded in 
introducing the potato into general cultivation 
in France, and spent much time and research in 
demonstrating, by chemical experiments, that the 
potato was both a healthful and nutritious food. 
The following is a summing up of an analysis of 
the potato, by the author first quoted, Bonjean: 
Starch, peculiar animal matter, bitter aromatic 
resin. Parenchyma (fibrous matter), Solanin, 
Asparagine, colored Albumen, a sugar principle, 
a gum principle, citrate of lime, citrate of potash, 
phosphate of potash, phosphate of lime, free 
citric acid. Silica, Alumine, Magnesia, Manga- 
nese, oxide of iron, lode, Brome and water of 
vegetation. An analysis of the Mercer potato, 
by Charles T. Jackson, M. D., of Boston, Mass., 
gives in 100 parts by weight: 



Constituents. 


Per cent. 


Water 


75 80 


Starch 


12 64 




8.62 


Other mattes, not separated . . . 


8.04 








100.00 



In an analysis of the ash of the potato, accord- 
ing to Prof. Norton, it contains : 



Chemical Elements. 



Carhonic acid 

Sulphuric acid 

Phosjjhoric acid 

Chlorine 

Lime 

Magnesia 

Potash 

Soda 

Silica 

Iron 

Charcoal in ash, and loss. 



Per cent. 



10.04 
7.01 

10.03 
3.07 
1.08 
5.04 

56.55 

trace. 

8.06 

0.05 

10.07 



100.00 



After its introduction into England, by Sir 
Walter Raleigh, it was cultivated in Ireland in 
1610, in Alsace in 1720, in Scotland in 1728, in 
Switzerland in 1730. Since this time its cultiva- 
tion has been extended to every civilized country, 
and many barbarous ones, from the equator to 
the 64th parallel of north latitude, has added 
millions to the population of the earth, and has 
rendered almost unknown those famines which 
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so often desolated the civilized world. Indeed, 
it has been said that if the sanguinary wars of 
the French Revolution had occurred before the 
introduction of the, potato, that Europe would 
have been decimated by famine. Very many 
theories have been, from time to time, promul- 
gated relating to the deterioration of the potato, 
principal among which are degeneration, or a 
wearing out of its vital forces, which nature 
herself has disproved by recuperating, in a 
measure, this valuable esculent. Another theory- 
is that the disease is produced by excessive culti- 
vation and high manuring, thereby inducing an 
extremely succulent and watery growth, and 
consequently a greater liability to be affected by 
atmospheric and other changes which are con- 
stantly taking place. That it is due to- this 
cause, measurably, is more i.ndn probable, from 
the fact that the potato, when given its true, or 
normal condition, i.e. a cool and equable temper- 
ature, allowing it to make its growth without 
subjecting it to violent atmospheric changes, it 
uniformly produces fair crops, as, for instance, 
if we plant early varieties eafly in the spring in 
the Northern States, upon new or fibrous soil, 
however well manured, we may confidently ex- 
pect to harvest a good crop about the first of 
August ; and also, if we plant in June, we may 
expect to gather a crop in September or October, 
if the season is proper, that is, not wet and hot; 
these are conditions that are not suitable to a 
healthful growth of the potato. In fact, a sea- 
son that produces good wheat is apt to produce 
good potatoes, but a season that is subjected to 
violent extrepies of heat and cold, especially upon 
highly manured soils, is sure to deteriorate and 
reduce the potato crop. The effect of high cul- 
tivation, and strong and especially green manures, 
is such as to induce an extremely succulent 
growth of vines, and while in this condition, if 
such weather occurs as would cause rust in the 
wheat plant or rot in fruit, the cells, beipg gorged 
with sap, are ruptured, and decomposition taking 
place, it is immediately seized upon by micro- 
scopic fungi, and unless seasonable weather 
succeed the poisonous matter is communicated 
to every part of the plant, and a total destruction 
of the plant ensues. That it is due to atmos- 
pheric causes, in a great measure, there is no 
doubt, and it is also as true that a hot murky 
atmosphere is the superinducing cause. Indeed, 
the disease has not been confined exclusively to 
the potato,, for about the same time, we have 
accounts of similarly affected bulbs and roots, as 
tulips, hyacinths, the sweet potato, various vege- 
tables and fruits, as tomatoes, the yam, the cocoa, 
apples, peaches, pears and other fruits. That it 
is due to engorgement, or something analogous, 
is probable — the rupture of the plant cells pre- 
senting a pro{)er nidus for microscopic insects 
and fungi, the vitality of the plant is more and 
more impaired, until finally, as in the case of 
annuals, they are completely destroyed; but 
perennials may linger from year to year, until 
they finally succumb, or, during more favorable 
seasons, eventually recover. This, is a principal 
reason that we find certain plants growing within 
certain isothermal lines, or where the temperature 
is natural to them, and it is not strange that the 
potato, requiring as it does such peculiar con- 
ditions for its normal development, being trans- 
planted to such a variety of climates, should 
become diseased, and the seeds of that disease be 



carried, perhaps, to every country where it i^ 
cultivated. The potato requires a cool, equable- 
climate. Michigan and Wisconsin are celebrated, 
for their fine crops of potatoes, so are Maine and 
Nova Scotia. Now it is known that the climate- 
of Michigan, nearly surrounded as it is by ex- 
tremely deep water, and protected besides by- 
dense forests, has a comparatively equal climate;, 
it is warmer in winter and cooler in summer, not 
subject to so violent alternations of heat and cold. 
as are the more open countries in the same lati- 
tude lying west of lake Michigan. In fact the 
delicate Carter potato was, for"Tnany years after 
it ceased to be profitable elsewhere, successfully- 
grown on the Eastern shore of lake Michigan, 
300 miles north of Chicago, upon the clearings 
of the dense forests, for the reason that their sum- 
mers, although short, are marked by a steady 
degree of heat and moisture, suflScient to mature- 
tha crop ; so of Maine and Nova Scotia. Wis- 
consin is subject to greater atmospheric varia- 
tions, lies nearer the great treeless prairies, but 
is at the same time suflSciently protected tc 
be exempt from the more violent extremes. 
Indian corn requires a much greater average heat 
to mature its crop than the potato, but at the- 
same time, it will stand greater extremes of heat 
and cold. The least frost blackens the potato- 
vine, bilt the corn simply turns yellow, subse- 
quently recovers, and under favorable conditions- 
as to moisture and heat matures its crop. The 
theory of degeneration as producing the potato 
rot, is essentially this, that reproduction, by exten- 
sion as by layering, by cuttings and by eyes, 
tends so to impoverish the vital energy of the- 
plant from generation to generation, that it con- 
tinually becomes more and more weakened, until 
finally it dies. Now plants, as well as animals, 
may be called both viviparous and oviparous, 
not scientifically, but, as a condensed illustration; 
and some plants, as the potato, dahlia, artichoke; 
etc. , are both oviparous and viviparous — o-vipar- 
oiis as reproducing themselves from seeds or 
ovules, and viviparous, reproducing themselves 
by tubers, or offsets or buds. Now the seed, in 
order to reproduce the living organism, must first 
undergo certain changes, must be placed in its 
nest and be hatched ; but in reproduction from 
the bud, it is fed by the sap itself until it has put 
forth its roots and leaves and is enabled to draw 
from the earth its proper nourishment. It seems 
to be a law of nature that the higher we breed 
either the animal or plant, the more susceptible 
it becomes to climatic and other changes; that 
the more we refine the more delicate becomes the 
tissue ; that the higher we feed the more liable 
are we to engorge, and vrith engorgement comes 
rupture, disease and death. We have forced the 
potato, by high feeding and extreme culture, 
into excessive growth ; under certain atmospheric 
or other conditions, engorgement ensues, the cel- 
lular tissue is ruptured, the vitiated sap decom- 
' poses, fungi attack it, and unless assisted by 
other conditions favorable to the normal condition 
of the plant, finally ends in its complete destruc- 
tion, or partial disorganization, leaves it in so 
feeble a condition that it is not able to fully 
elaborate its starch, and instead of the dry, mealy 
potato, we have the soggy, waxy and watery 
one. It is no argument, for it is only a theory, 
against the theory that reproduction from seed 
^oes not bring it back to a healthful condition, 
for the seed being but a minute part of ihe whole 
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plant may necessarily be diseased from the 
parent, and might, perhaps, continue so for gen- 
erations, until it wears out just as fever and affue 
■wears out upon the human patient. But under 
fortuitous circumstances. It may at last regain Its 
original health and vigor. The history of potato 
culture m the West shows plenty of failures 
resulting from plantings in the month of May 
and early in June, for the reason before stated 
that the hot sun and dry atmosphere of July and 
August ; or else the sudden alternations of wet and 
dry, hot and cold, are not conducive to the steady 
growth which the potato requires. But even 
under these circumstances, we may measurably 
succeed, by mulching, when the conditions are 
such that early planted ones do not perfect their 
growth before the heat of summer ensues. Upon 
clay or heavy loams, we advise planting as early 
in the spring as possible, upon deep fall plowing, 
by marking the land three feet apart, making a 
deep narrow furrow, which will of course be left 
filled with the fine earth. If you plant in hills, 
mark the other way, two feet apart, and put two 
strong single eyes in each hill. If in drills, plant 
the eyes about ten or twelve inches apart, step- 
ping upon each piece in order to press it firmly 
into the earth, or if two rows are planted at 
once, this must of course be omitted, in which 
case a roller may be passed over the land before 
covering by the cultivator or hiller Notwith- 
standing the assertion that it makes no difference 
whether the eye lies uppermost or not, it is bad 
practice to allow some eyes to lie up and some 
down, since they do not appear above ground at 
one time. Have them lie in the furrow as they 
are to grow, the eye up ; cover about four inches 
deep. As the weeds start, or from rain, a crust 
forms, harrow thoroughly with a light drag, 
and continue to do so as often as necessary, until 
the rows can plainly be seen, then with any 
suitable implement, turn a light furrow away 
from the potatoes, and within f6ur or five days 
turn it to them again, and continue to earth 
them from time to tinle, until at the time of 
blossoming the vines will be supported by a 
moderately broad and high hill. If the vines 
now grow so as to cover the ground and shade 
the ridges or hills, you may confidently expect to 
harvest a crop, unless the season is unfavorable, 
that is, wet and hot, or with alternations of heat 
and cold. We have gathered fine crops by fill- 
ing between the hills with litter or fine manure, 
to obviate the effects of heat and drought. What 
the potato most craves is a moist, equable tem- 
perature of the earth, which can only be obtained, 
in variable seasons, by having the ground cov- 
ered with the vines or mulch. If these condi- 
tions are secured j'ou will not be much troubled by 
weeds, but if so you must get them out by hand 
or otherwise. Neither potatoes nor any other 
crop will thrive among weeds. In case blight 
attacks them severely cut the tops, but if slight' 
leave them alone — they may recuperate; and in 
no case when attacked by disease should you dig 
them to save thepi, they are safer in the ground 
than out, unless the land is very wet, in which 
case, if they are dug, they should be spread 
1;hinly, and some absorbent, as lime, powdered 
charcoal, or dry muck, mixed with them. When 
thoroughly ripe they may be dug and placed in 
harrow piles to sweat and dry, after which they 
may be stored where they are to remain through 
the -winter. More attention should be used 



in the storing of potatoes than is generally- 
allowed. Those intended for eating ^lould be 
kept as much as possible from the light and air, 
and all potatoes should be kept at such a temper- 
ature as to prevent germination; but potatoes 
intended for planting certainly sprout more 
kindly and more quickly if they are exposed to 
the air sufficiently in the fall to become even 
greened before storing, on the same principle, 
perhaps, that the roots of trees dug in the 
autumn and healed in, get calloused and ready 
for growth in the spring. The planting of small 
potatoes can not be too much deprecated, and 
why otherwise intelligent farmers will practice 
planting inferior and small potatoes, and at the 
same time be so careful in saving seed of corn 
and other cereals, is something wonderful. A 
crop may be reduced one-half in four years by 
the experiment. A single strong eye, with a 
liberal quantity of tuber attached, is as good as. 
more. In planting whole potatoes none but the 
strongest eyes grow, while if all the apparent 
eyes are cut out there will still be latent eyes, 
which, under favorable circumstances will ger- 
minate. The small potatoes, however, in this- 
day of high prices, may be utilized thus: Select 
a certain portion of the best potatoes, sufficient 
for the seed of the next year to be saved from, 
and if you continue this practice f i-om year ta 
year, you may plant the small potatoes for the 
market crop; but in no case must seed be saved 
from the produce o^ these small potatoes. It is 
not necessary- that we send long distances for 
change of seed. We have proved, from our own 
experience, that plants wiU not degenerate if 
care is taken to save seed from the best specimens, 
but will, on the other hand, improve yearly. 
The potato is liable to the attacks of a number 




of insects. Those doing the most damage are 
cut worms eating*' the young shoots, the white 
grub which eats the roots to some extent, but 
■whose principal mischief is in eating holes in 
the tubers. The most destructive insect, how- 
ever, is the Colorado Potato Beetle. The cut 
at)ove at 1, 1, shows the beetle and larva of 
Colorado potato beetles 3, 3, D. juncta, of the 
South which feeds on the horse nettle :_ 3 shows 
an apparent cross between the two, in which 
the fliick heavy line of the juncta is supple- 
mented with a yellowish line running partly 
through it longitudinally. (See Supplement.) 
POTATO FLY. Cantharides. There are many 

POTATO STAKCH. The farina of the 
potato. „ 

POTTER'S CLAY. Plastic clay either of a 
white or red color. 
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POTTINGr. The placing of young plants in 
pots. The chief end attained by potting is the 
power, says Lindley, of moving plants about 
from place to place without injury; greenhouse 
plants from the open air to the house, and the 
reverse; hardy species, difficult to transplant, to 
their final stations in the open ground without 
disturbing their roots ; annuals raised in heat to 
the open borders and so on; and when this 
power of moving plants is wanted, pots afford 
the only means of doing so. It also cramps 
the roots, diminishes the tendency to form 
leaves, and increases the disposition to flower. 
Another object is to effect a secure and constant 
drainage from roots of water; a third is, to 
expose the roots to the most favorable amount 
of bottom heat, which can not be readily accom- 
plished when plants of large size are made to 
grow in the ground, even of a hot-house ; and 
finally, it is a convenient process for the nourish- 
ment of delicate seedlings. Unless some one of 
these ends is to be answered, and can not be 
effected in a more natural manner, potting is 
better dispensed with. 

POTTING PLANTS. The successful florist 
knows that the best soil for plants is a normal 
one, or one in which it naturally grew, and 
naturally seeks to give it those conditions as near 
as he can. All this requires a pretty extensive 
knowledge, not only of the habits of the plants 
themselves, but of soils also. But the normal 
condition of a plant is not to have its roots 
cramped in a pot. So, the cultivation of plants 
in pots must be entirely artificial in practice. 
One natural supposition of the amateur is, there- 
fore, the richer I- can get the earth in my pot, the 
better, and to this end he makes it fat with 
Strong manure, or the larger the pot the better 
for the plant. Yet both these natural propositions 
are wrong in practice. A soil exceedingly fat tends 
to disease in plants, in artificial culture. A large 
pot tends to increase growth at the expense of 
bloom. A six inch pot is amply large for ordin- 
ary house plants. The soil should be pure, what 
is known as a sandy loam, enriched with none 
but the most thoroughly digested compost — that 
is, manure and soil so thoroughly seasoned, tem- 
pered and worked that rankness no longer exists. 
Again, the florist depends largely upon liquid 
manure to stimulate the plant when it needs it. 
For this there is nothing better in the West than 
blood or ofEal manure. To use this dissolve 
from one-quarter to one-half pound in a gallon 
of vvater. Give this on the surface, once a week 
or ten days, as the plants seem to need it, and 
in quantities only sufficient to moisten the soil 
of the pot, allowing so much soft, clear, tepid 
water from time to time as the plants may need. 
When guano is substituted, from one to two 
ounces will be sufficient, beginning with the 
smallest quantities and noting the results. If the 
^rtilizers named are notgasily procured,prepare a 
tight barrel with sticks andVjtraw at the bottom, 
to form a receptacle for the liquid at the bottom, 
as in setting up a leach tub, set it where it will 
not freeze. Mix a peck of hen or pigeon manure, 
w-ith sufficient barnyard scrapings to fill the 
barrel, -well packed down, pour on rain water 
until it stands in the hollow at the top, and draw 
from the bottom from a plug as wanted, adding 
more water from time to time-as needed. As you 
draw from the bottom, dilute properly and apply 
as before directed. In shifting from one pot to 



another use only a size larger than the plant had 
before. An easy way to proceed is to select the 
pot, cover the* bottom with bits of crock or broken 
flower pots, cover this ^ith sharp sand«nd rich 
compost, half and half. Put into the larger pot, 
one a size less than the one containing the plant, 
filling about it good compost earth well packed 
down. Lift out the pot and fill with earth, so 
the ball of earth with the plant to be placed 
thereon will reach to within a half inch of the 
rim, of the pot. Set in the plant, press in the 
earth about it, and fill up with more soil if neces- 
sary, jar slightly to settle all firmly together, 
water, and the whole is as well done as possible, 
afid in far less time than we have written it. If 
the plant has no ball of earth, the pot must 
have drainage as before directed, and filled with 
earth pretty firmly packed, so the neck of the 
plant — when the roots are spread — will just 
reach within half an inch of the top of the pot. 
Sift fine earth about the roots, pressing the soil 
well abouf; them, filling only so full that when 
well settled it will be even with the neck of the 
plant or that portion at the old surface of the 
earth. Water and shade for a day or two and 
the plant should do nicely. To remove a plant 
from the pot in which it has been growing, turn 
the pot upside down upon the hand so the stem 
of the plant will come between the first and 
second fingers, covering the earth with the thumb 
and fingers. Strike on the bottom with the 
other hand, or jar the rim gently on some hard 
substance, and the ball entire will,' as a rule, slip 
easily and intact from the pot. If the plant 
have a mass of roots next the side of the pot, 
trim them with a sharp knife as desired, and the 
whole' is ready for re-potting. One thing should 
be remembered; liquid manure should not be 
given after re-potting until the plant is growing 
well, and the roots have fllled the pots or nearly 
so. Thus a little observation and practical 
experience will soon enable the novice in florid 
culture to become expert. 

POUDRETTE. Poudrettes consist of blood, 
fish and animal matters, and night-soil, dried 
and combined with substances capable of deo- 
dorizing them and absorbing their ammonia, 
phosphuretted hydrogen, and other gases and 
moisture, and reduced to powder. A species of 
poudrette, fish manure, is prepared by steaming 
and pressing the fish, for the purpose primarily 
of obtaining their oil. The fish are steamed and 
subjected to strong pressure, by which the oil is 
forced out, and the residuum is left almost as dry 
as so much seasoned wood. It is then ground 
and packed in barrels for the market. AU the 
poudrettes are packed in barrels or bags, and 
can be readily transported by land or water. 
When properly manufactured the poudrettes are 
very valuable manures. When applied to the 
roots of plants, in a soil well supplied with 
coarser manures, they give a vigorous start to 
young plants, and a larger ^eveilopment and a 
deeper tint to the petals of flowers.' When 
applied in the hill they give if) young plants a 
fine and early growth,"' They are rapidly decom- 
posed in the soil, and should always be so deeply 
covered that their evolving gases may be retained 
by it. Poudrette should be used over a surface 
of ten or twelve inches square, rather than 
thrown in a tnass around the seeds or roots of 
young plauts. If the soil is cold, or the season 
backward, the good effect is soon manifest 
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It IS with poudrettes as with other commercial 
manures ;_ without a weU attested affidavit of 
the constitueat parts, they should never be pur- 
chased. This should show the nitrogen and 
phosphorus contained, especially since these are 
the valuable elements. Poudrette prepared from 
night soil has especially given dissatisfaction in 
many cases, it not being found as valuable as 
good barnyard manure. If the poudrette is 
made from fish, flesh, blood, and the tank stuff 
of rendering establishments, and thoroughly con- 
densed, from 300 to 400 pounds per acre will be 
sufficient in connection with barnyard manure 

POULTICE. An external application em- 
ployed for promoting the suppuration of tumors, 
or abating painful inflammation. The chief 
intention of the poultice is to retain the heat on 
the tumor for a sufficient length of time; conse- 
quently, corn meal and linseed meal are the best 
fitted for poultices. The fatty matter usually 
added is to give softness to the poultice, which 
is otherwise apt to harden as the moisture evapor- 
ates. Few farmers are aware of the value of 
these simple applications in abating inflamma- 
tion, relieving pain, cleansing wounds, and dis- 
posing them to heal. The poultice may be ren 
dered more soothing by opium, or in cases of 
foul ulcers powdered charcoal may be added. 
As an emollient poultice for grease and cracked 
heels, and especially if accompanied by much 
unpleasant smell, there is nothing preferable to 
a poultice of mashed carrots with charcoal. It 
is always best to enclose poultices in bags. Hot 
poultices are made with enough boiling water to 
bring them to a proper consistency. Hot poul- 
tices favor suppuration and should not be applied 
to fresh wounfls. Cold poultices are made pre- 
cisely as hot ones are, but allowed to get cold 
before using. A cold poultice of ripe cran- 
berries is almost a specific in the earlier stages 
of erysipelas. 

POULTRY. The term poultry is, strictly 
spealdng, applied to the gallinaceous tribe. The 
French foule signifies a hen, and poulet a chicken. 
The Italian poUd a chicken, and poUame poultry. 
In Latin pullua is a chicken, or other allied 
young animal. In its broad sense it is now used 
to designate all barnyard fowls, including 
ducks, geese, Guinea fowls, turkeys aiid pea- 
fowls. Since the days of improved breeds of 
poultry the industry has been vastly augmented, 
and various schemes have been devised for keep- 
ing them on a large scale, few of which have 
proved to be paying investments, and principally 
from the fact that the gallinaceous tribe, espe- 
cially, require a wide range and plenty of exer- 
cise and puj-e air to keep them in health. An- 
other' class, who buy up young birds and fatten 
them for rnarket, have succeeded better, and 
this would seem to be the true policy, since more 
than from 100 to 300'birds can not be profitably 
kept on the same range unless so divided up that 
they do not come in*eontact with each other. Even 
then they must be allowed to range partly at 
will, in which event they will be found to be 
great exterminators of insects, especially the 
young chicjss. Particular care, however, must 
be taken with the young birds. They must be 
fully fed and the weaker ones protected from _ 
the stronger, else no after amount of stuffing will 
increase their frames. In relation to profits and 
increase two ' committees of the Massachusetts 
Agricultural Society, some years since, reported 



as follows: The Middlesex South committee 
give the following statements: Fifteen hens, 
mostly Leghorns and Black Hamburgs, laid in 
ten months 191 dozen 
eggs. Profits on eggs 
sold, chickens raised and 
sold, etc., $89.81; expen- 
ses, twenty bushels of 
corn, $24; net profit, 
$65.81. Fowls were al- 
lowed to run at large, 
and were fed well three 
times a day. Another 
lot of fifteen hens and 
one cock, mixture of Leg- 
horn and native breed, 
laid 181 dozen eggs, 
which, with sixteen 
chickens, brought $66.78; 
expenses nine bushels of corn and six bushels of 
"barley, $18.75; net profit, $58.03. Fowls run at 
large, fed twice a day in winter and once in sum- 
mer. A fiock of 113 Brahirias, in September, 
1866, increased to 163 in one year, besides sup- 
plying eggs to the amount of $232.80; fowls 
sold, $75.28, jnaking, with the fifty increase in 
flock, $408.08; expenses, $145.03; net profit 
$263.05, taking no account of the droppings of 
the chickens. The Bristol Central Committee 
recommend the Brahmas and Dorkings for the 
table; the Leghorns and Hamburgs for eggs; the 
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Games and Dorkings, where all qualities are 
required of a high degree of excellence ; and if pure 
breeds are not wanted, at least a game cock to 
improve the stock of every yard. When large 
numbers of fowls are to be kept, at least an acre 
must be allowed to each 100 hens, and if this is 
covered partially with brush so much the better. 
Constant care and vigilance are required, when 
keeping poultry in large numbers is followed. 
Tegetmeier, upon the subject of keeping poultry 
says: Fowls are either kept for the table or for 
eggs. In the former case, the object is to pre- 
pare the young birds so as to be fit for market at 
the earliest possible period. It is evident that 
they are not only better in quality, but that they 
realize a larger sum, if they are well fed; and as 
young birds have consumed a smaller amount of 
food, on account of their shorter lives, they must 
of necessity return a larger profit than older ones. 
Eggs, again, can only be produced by the hens 
out of the materials furnished by their food. A 
scanty supply of the former is therefore the inev- 
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itable result of a short supply of the latter. In 
winter, ■when eggs are most valuable, this is par- 
ticularly shown; for as there is then no insect or 
other food to be obtained by scratching, the pro- 
•duction of eggs diminishes remarkably, unless 




WHITE liEGHOBH. 



the fowls are very well fed. As regards the 
•number of times the stock fowls should be fed, 
we believe the most economical mode, when 
iowls have a free range, is to feed twice a day. 



any practical value, so much depends on the size 
of the birds; it is obvious that a Dorking of ten 
pounds weight, and a Game fowl of five pounds, •- 
would require very different quantities of food. 
Again, the quantity must vary with the season 
of the year, much more being required to keep 
up the due amount of animal heat in winter than 
in summer. The work going on in the farm-yard, 
and the number of birds that are laying, will also 
influence the amount required to be given; for 
when a hen is producing eggs, she will 61at nearly 
twice the amount of food that she requires at 
another time. The best rule, both as to quantity - 
and time, is to give the fowls a full meal in tiie 
morning, and a second shortly before going to 
roost. Many persons feed their fowls only 
once a day, usually in the morning; the conse- 
quence is that they go to roost with empty crops, 
and as the nutriment they have collected during j 
the day is required to keep up the animal warmth, 
particularly during the long cold nights of win- 
ter, it can not be employed in the production of 
eggs; thus feeding hens once a day is not favor- 
able to their fertility. It is necessary, therefore, 
to feed liberally twice a day, if any large amount' 
of profit be desired from fowW. There is one 
great advantage dependent on having fixed hours 
of feeding, namely, that the birds soon become 
accustomed to them, and do not hang about the 
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"The fowls should be let out early in the morn- 
ing; in fact, i; there is no fear of foxes or 
other thieves, the hen-house had better be left 
■open, so that the birds can come out at will. 
This they will do at daybreak, and, by wander- 
ing over the fields, secure a large amount of worms 
:and insect food. They should receive their morn- 
ing meal at a fixed hour: immediately after 
breakfast is usually a convenient time. It may 
be asked, how much corn should be given per 
head? We believe it to be quite impossible to 
give to that question an answer that would be of 



house door all daylong, as they do if irregularly 
and frequently fed. They consequently obtain, 
a greater amount of food for themselves, and are 
less troublesome than they otherwise would be. 
If fowls have not a free range where they can 
obtain green vegetable food, a supply is indis- 
pensable to health, and it is as well to vary it if 
possible. In winter, a swede turnip may be cut 
across, and thrown down for them to peck at. 
In summer, cabbages should be sjipplied daily; 
or, what is still better, lettuces, especially those 
running to seed. The avidity with which these 
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Are devoured by fowls and turkeys is remarkable. 
Vegetable food may be advantageously cooked 
and mixed with meal, as a change. Small waste 
potatoes, boUed or steamed till soft, form a cheap 
and useful occasional food ; but the fowls soon 
become ti;:ed of them, and they should only be 
used at intervals. In addition to wholesome and 
abundant food, a supply of clean water is indis- 
pensable. Some kind of fountain is often more 
convenient than an open vessel, in which the 
water is apt to become dirtied by the fowls. A 
very cheap and convenient contrivance of this 
kind may be made out of an earthenware jar and 
an ordinary glazed flower-pot saucer, by boring 
SI, small hole in the jar an inch and a half from 
the edge. When required for use, the jar is to be 
filled with water, and the saucer placed bottom 
upwards on the top. Both together are then to 
be turned quickly over, when the water will be 
^ound to flow into the saucer to the same height 
as the hole in the side of the jar. Some of the 
most successful rearers of chickens and pheas- 
:ants are in the habit of administering to the 
young birds a chalybeate tonic in the water given 
. them to drink; and they speak very highly of its 
good effects in those cases where broods are 
- weakly, or where the young fowls are iiiclined 
' to outgrow their strength. For this purpose an 
ounce of sulphate of iron (green vitriol) may be 
•dissolved in a quart bottle of w;ater, and two or 
three spoonfuls of thjs solution added to the 
water in the drinking-fountain, sufficient being 
supplied to give it a slight inky taste. The effect 
•of this chalybeate on the health and vigor of the 
birds is very marked; their combs brighten in 
color, their appetite increases, and their general 
^ fltamina is much improved. This mixture is prac- 
* tically idenfical with many of the poultry nos- 
trumsextensively advertised. Waterfowl, ducks 
geese, etc., do not require large bodies of water 
as has generally been supposed. A small pond 
that may be kept clean in which they may bathe 
is all that is required, and even when there is no 
water save for drinking they do fairly well, when 
only a few are kept. Turkeys require and must 
iave a considerable range, and they must also 
be allowed full liberty with their young after 
they begin to feather, else they will surely not 
■be kept in good health. The same ma^y be said 
of pea, and Guinea fowl. (See breeds under 
proper names; also, Poultry, in Supplement.) 

POUND, LB. The avoirdupois contains six- 
teen ounces, and 7,000 troy grains. The troy 
pound twelve ounces and 5,760 grains. Also, 
an enclosure for cattle. In England a penal 
, enclosure for trespassing cattle. 

POUPABT'S LIGAMENT. A tendinous 
■expansion, running from the top, or crista, of 
the Uium to the os pubis, under which hernias 
protrude. 

POVEKTY GRASS. Aristida dichotoma. A 
rgrass growing on sterile places. 

PQWEK. In mechanics, denoting a force 
which, being applied to a machine, tends to 
produce motion. A mechanical power denotes 
■one of the six simple machines, viz: the lever, 
the inclined plane, the screw, the wheel and 
axle, the wedge, and.the pulley. The mechani- 
■cal -horse power is estimated as being a force 
sufficient to raise 33,000 pounds to a height of 
one foot in a minute. This is the unit or stand- 
ard by which steam engines and other prime 
motive force is measured, and is now m uni- 



versal use for such measurements of applied 
force as relate to machinery. 

POZZUOLANA. Volcanic ashes, used in 
making hydraulic cements. 

PR j;CORDIA. The fore part of the chest. 

PRiEMORSE, BITTEN. Short thick roots 
which appear to have been bitten. 

PRAlRlE. This nam.e is given to the im- 
mense' tracts of grass land occurring throughout 
the West. They are usually gently rolling or 
undulating lands, the' grass of which is thickly 
matted, and from a few inches to three or four 
feet high, being inost luxuriant in wet, swampy 
places. The prairie is often adorned with 
beautiful flowers in spring, and throughout 
summer and fall. The grass is of various kinds, 
some being of great value; the whole is, how- 
ever, nutritious, and sustains cattle, horses, and 
sheep remarkably well. 

PRECIPITATE. A solid matter thrown 
down in a clear fluid by chemical action. 

PREDACEOUS BEETLE. The predaceous 
beetles are among the most beneficial in agricul' 
ture, since they prey exclusively upon insects, , 
and principally on noxious ones. There are 
two principal classes of these, the predaceous 
ground beetles, the most useful, and the soft- 





GBO0ND BEETLE AOTJ LAEVA. 

winged predaceous beetles. In the first class 
we have the Cicinelidce or Tiger beetles, and 
the Ca/raUdm or Ground beetles ; the latter divi. 
ded into a number of subfamilies. Calosoma 
calidum, (see cut), is one of the most useful of 
these, the beetle and larva of which is given, 
above. The beetle is an inch in length, with 
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three rows of golden dots on each wing cover, 
and is predaceous both in the larval and perfect 
state. This division of the subfamily Carabidea 
embraces the genera Ga/rabus, Calosoma, and 
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Cychrus. The preceding cut shows Chalcmius 
Penntyhanicus, of the subfamily Chalaenides; o, 
male beetle; b, larva; c, d, e. front tarsus of 
male and of female 
magnified. Harpa- 
lusPennsylvanicuB 
is a nearly related 
species, as also is 
S.baliginosus. The 
family Harpalides 
embrace a very ex- 
tensive grou^ of 
beetles little infe- 
rior to all the 
other subfamilies 
noticed. They are 
black or dark me- 
tallic in color as a 
rule, and their size is limited in its range from a 
quarter of an inch to a little more than an inch 
in length. Their distinctive characters are diffi- 
cult to determine except by an entomologist, and 
are -omitted. In HarpalMS Pennsyhanieus, how- 
ever, we have shown the under side of the 
anterior tarsus of the male magnified, showing 
the two rows of scale-like papillse, and near the 
end is the notch so characteristic of the anterior 
tibia of the tibise spurs at its upper angle as 
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VIBGIKIA TISER BEETLE, 



delineated by Dr. Riley. The Virginia Tiger 
Beetle {Tetraclia Yirgiiiica) also belongs to the 
predaceous ground beetles, and the name well 
expresses their fierce voracity in their attacks on 
other insects. It is one of the insects attacking 
the Colorado Potato Beetle, and the larva also 
feeds upon insects, and indeed the larva of its 
own kind, if it find them. Another insect often 
mistaken for the Squash Bug, and thus destroyed, 
is the Spined Soldier Beetle, one of the most 
persistent in its at- 
tacks on the Colorado 
Potato Beetle, <bxA. 
feeding on various 
insects. The Plant 
Bug is squarer than 
the Soldier Beetle, 
and its beak is 
sharper and larger. 
The cut at a, shows 
the beak of the Sol- 
dier Beetle, b, the beetle, c, the beak of the 
Dotted-legged Plant Bug (Euchistus pu,natipea\ 
The Plant Bugs should be destroyed and the 
Soldier Beetles protected wherever found for 
their services as exterminators of noxious insects. 
PREDISPOSING AFPINITY. Chemical 
affinity arising in the presence of three bodies, 
whereby a union is accomplished between two, 
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which, without coming in contact with a third, 
would not readily unite. 

PREGNANCY. (See Gestation.) 

PRESERVING MEAT. (See Curmg Meat.> 

PRICKING OUT. Setting smaU plants in 
drills etc 

PRICKLE. A sharp thorn, produced by a. 
thickening of the bark or skin of the plant. 

PRIM.E \1M. The passage through the 
bowels. 

PRIMARY ROCKS, The unstratified, crys- 
talline roclis, as granites. Sometimes the transi- 
tion slates and stratified rocks are included in 
this term. 

PRIMINE. The outermost covering of the 
ovule; afterward it becomes the skin, or testa, of 

tll6 S6G(i ' 

PRIMROSE. Flowering perennials^ of the 
genus Primula. 

PRISM. A solid contained by planes,_ of 
which two that are opposite are equal, similar, 
and parallel, and all the rest parallelograms. 
Prisms take particular names from the figures of 
their ends, or opposite, equal, and parallel sides. 
When the ends are triangles, they are called 
triangular prisms; when the ends are square, 
square prisms; when the ends are pentagonal, 
pentagonal prisms; and so on. A right prism 
has its sides perpendicular to its ends; an oblique 
prism is that of which the sides are oblique to 
the ends. The solid contents of a prism is found 
by multiplying the area of the base into the 
perpendicular altitude; hence all prisms are to 
one another in the ratio compounded of their 
bases and altitudes. The opticaJ prism is of 
three similar sides. 

PRISMATIC COLOBS. Light, passing., 
through a- prism is divided into seven colors, 
called the prismatic spectrum; these colors are, 
in their order, red, orange, yellow, green, blue, 
indigo, and violet. They have each ■ peculiar 
properties. 

PRESERVING WINTER FBriT. The 
result of. long and diversified experience in keep-' 
ing fruit may be summed up in a single sentence : 
keep them dry, cool, and as nearly as possible 
fi-om contact with external air. How to do this 
under ordinary circumstances, and witji the facil- 
ities at command, is the question. For winter 
keeping they should be allowed to hang on the 
tree as long as possible, or, until there is really 
danger of their freezing, leaving those least 
affected by early frosts, and most tenacious in 
their habit of hanging late, to the last. When 
[he fmitis perfectly dry and free from dew, and, 
on a cool day if possible, pick them by hand, 
placing them, a basketful at a time, into clean, 
sweet, dry, tight barrels, using the greatest care 
that they be not bruised; or, better, use a pouch 
or sack for picking in. Invert this in the barrel 
and turn them carefully out. Thus there is no 
possible chance of bruising the fruit. In this 
condition if they are entirely dry, cool, and 
sound, they may be immediately headed up, 
pressing in the head so there is no possibility of 
the fruit being shaken about — and wheeled to a 
cool, airy place in the barn, a shed or outhouse, 
where they may remain until hard weather. 
Above all things, avoid placing them where the 
sun will shine on the barrels, or where they may 
be subjected to considerable changes of temper- 
ature. When cold weather comes, they may be 
removed to a dry cellar, or, better, a fruit room. 
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PRESERVING SMOKED MEATS 

tf such be had. Here the temperature should be 
Kept as low and uniform as possible. Leave the 
cellar windows or ventilators open in winter 
unless the temperature is such as to freeze the 
fruit; then, if warm speUs intervene, close the 
ventilator at such times to keep out the heat. 
In spring close the windows during the day, and 
leave them open at night. In other words 
when the weather is warmer out side than in the 
fruit room, keep the whole close, and vice versa 
Fruit when confined in tight barrels, retains 
the carbonic acid given ofE by the fruit in the 
spaces between themselves. If the barrels are 
open, and especially if there be an excessive 
draft of air, ithe carbonic acid is forced out 
and the spaces supplied with air. This is what 
causes the apples to rot. The principal thing 
therefore to be avoided is, contact with air, 
undue heat and consequent sweating in the bar- 
rel. This last is not likely to occur if care has 
been taken in picking the fruit when cool and 
dry, and in packing and keeping the packages 
cool thereafter. We have seen it stated that if 
apples are packed in entirely dry barrels in 
which salt has been packed, they will be found 
sounder in the spring than in ordinary barrels. 
However this may be, salt barrels are not avail- 
able except in isolated cases. Salt in a state of 
perfect dryness will take up a large amount of 
water, and hence such barrels may be of advan- 
tage when excessive sweating ensues. So, abso- 
lutely dry barrels will be indicated. The advan- 
tage of tight barrels, as previously stated, is that 
they retain the carbonic acid and exclude the air. 
PRESEBVING SMOKED MEATS. We 
do not consider the smoke house, as ordinarily 
built, to be the best place to preserve cured 
meats. Our July and August suns are generally 
so hot as to cause the fat parfs to melt more or 
less, and this destroys the integrity of the whole. 
The very best way we know is to wrap the'meat 
in thick brown paper, and enclose each piece sep- 
arately in sacks made to fit. Sew tight; dip 
them in a preparation of slacked lime, of the 
consistency of ordinary paint. Then the pieces 
may be packed in barrels, with plenty of ashes, 
or better, pounded charcoal, and kept in a cool, 
well ventilated cellar, or in the coolest place in the 
barn. Another plan is to wrap in paper as 
before directed, then in an outer layer, and pack 
in barrels with some good absorbent. Still 
another plan is, after wrapping in thick brown 
paper, to pack in barrels with plenty of dry cut 
straw, examining them occasionaly to see they 
do not mold, if the weather is damp for any con- 
siderable length of time. By this plan, how- 
ever, it is difficult to keep the meat from con- 
tracting mold if entirely excluded from light and 
air, and where light and air may enter insects 
and mold are pretty sure to follow. A smoke 
house built so as to prevent the admission of 
light, and at the same time insure ventilation 
and 'a degree of coolness so that the meat will 
not mold, may be had by placing it under the 
shade of a spreading tree. It should be built of 
brick with an ample flue on top protected with 
blinds at the sides, and a wire gauze at the bot- 
tom to prevent the admission of insects, the 
gauze to be removed when smoking the meat. 
Another flue at the bottom protected with gauze 
allows the admission of air. Thus the house 
may be kept cool and well ventilated, and by 
throwing it entirely open occasionally at night, 
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when dTj, meat may be kept perfectly for a long 
time. This smoke house may be used for a- 
variety of purposes, as for the keeping of ashes 
in districts where wood is used for fuel. 

PBITET. Ligustrum mdga/re. A plant intro- 
duced from Europe, for the purpose of hedging, 
but now only used for ornamental hedges. , It is 
hardy in the latitude of Chicago and incompletely 
naturalized in the Eastern and Middle States and 
South. In the North, its leaves are killed after 
hard freezing weather sets in, but they remain 
attached to the branches sometimes nearly all 
winter. For ornamental hedging it is one of the 
prettiest of plants, its small glossy leaves pro- 
ducing a most pleasing eifect. It stands thfl 
shears well, is of dwarf habjt, and should be 
planted more than it is, in dry situations. 

PROBANG. (See Choke.) 

PROBE. A wire of silver, with a blunt of 
sharp point, used to ascertain the depth of 
wounds, sinuses, etc. 

PROBOSCIS. A trunk, or nasal projection. 

PROCESS. In descriptions, a tumor or emi- 
nence on a bone or part. A projection. 

PROCUMBENT. Layihg on the ground. 

PROGNOSIS. A conclusion respecting the 
termination of a disease. 

PROLAPSUS. A falling out or f)rotrusion 
of any part of the body; as of the intestines, 
womb, etc. 

PBOLEGrS. The imperfect legs of caterpil- 
lars; a wart-like tubercle. 

PROMUSCIS. The suctional organ of the 
hemiptera. 

PROPAGATING HOUSE OR PIT, (See 
Conservatory.) 

PROPAGATION. Seeds are the most general 
means of propagation, but they do not perpetuate 
improved varieties, especially of fruits; buds do, 
however. Buds are propagated by budding,, 
grafting, setting slips, cuttings, layers, offshoots,, 
suckers, and in some plants, as the strawberry, 
by natural runners. The bulb is a peculiar bud, 
which propagates by offsets or buds. Tubers, 
or rhizomes, are underground stems, as in the 
potato, dahlia, flag, and they propagate the 
varieties also. Cuttings are portions of shoots, 
either of ligneous or herbaceous plants; and they 
are made of the young shoots with the leaves on, .. 
or of the ripened wood either with or without its. 
leaves; and after they have, either in an herba^ 
ceous state with the leaves on, or with the wood 
mature, and with or without leaves, been prop- 
erly prepared and planted, they form roots at 
their lower extremity, each cutting becoming a 
perfect plant. In general, cuttings should be 
taken from those shoots of a plant which are 
nearest the soil; because, from the moisture and 
shade there, such shoots are more predisposed to 
emit roots than those on the upper part of the 
plant. The young, or last-formed shoots, are to 
be taken in preference to such as are older, as 
containing more perfect buds in an undeveloped 
state, and a bark more easily permeable by roots ; 
and the cutting is to be prepared by cutting its- 
lower extremity across at a joint, the lenticels, 
or root-buds, being there most abundant. When 
the cutting is planted, the principal part of the 
art consists in packing the earth firm at the lower 
extremity, so as completely to exclude the air 
from the wounded section. Cuttings emit roots 
at this section, either in consequence of the 
action of the accumulated sap in Uie cutting, a» 
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in the case of the ripened wood in deciduous 
trees and shrubs; or in consequence of the joint 
action of the accumulated sap and of the leaves, 
as in the case of cuttings of soft wood with the 
leaves on, and in a living state. A few plants 
are propagated by cuttings of the leaves, the 
petiole of the leaf being slipped off from the par- 
ent plant, and probably containing the latent 
embryos of buds. GrMting and budding are 
processes which have been already explained. 
Inarching may be described as a species of graft- 
ing, in which the scion is not separated from the 
parent plant till it has become united with the 
stock. (See Grafting, Budding, etc.) 

PEOPE 1)S. The same as prolegs. 

PROPHYLACTIC. Preventing disease. 

PROPORTIONS, CHEMICAL. (See Equiv- 
alents and Atom.) 

PROSENCHYMV. Elongated cellular tis- 
sue, as that of woody structures. 

PROTEIN. The pure basis of the animal 
principles; it is separated from albumen, or 
fibrin, by dissolving them in caustic potash, and 
precipitating by acetic acid. It is gelatinous, 

fray; when dry, semi-transparent, and insoluble. 
t is a body of great interest, since in its combi- 
nations with sulphur, phosphorus, ammonia, 
etc. , most animal tissues are formed. 

PROTOTHORAX. The first segment of the 
thorax in insects. 

PROTO-SALTS. Oxides; compounds, the 
bases of which are combined with but onie equiv- 
alent of oxygen. 

PROTOZOA. The lowest animalcules. 

PROTUSILE. Capable of being protruded 
and withdrawn. 

PROVENDER. Dry food. (See Fodder.) 

PROXIMATE ANALYSIS. The separation 
of a compound organic body into its several 
complex parts, as the flour of wheat into starch, 
sugar, gum, fibrin, gluten, albumen. These are 
also called proximate principles. This kind of 
analysis is made by means of solvents, as alco- 
hol, ether, water, potash, and acids; it is coarse 
and unsatisfactory. 

PSEUDO. A. common prefix, meaning 
false. 

PTYALISM. Increased salivation. 

PUBESCENT, PUBESCENCE. Covered 
with soft hairs. 

PUCCOON. American alkanet. IMlwspher- 
mum cans.-'cens. A perennial rooted plant of the 
borage tribe, the root of which yields a red pig- 
ment, with which the Indians color themselves. 

PUDDINGSTONE. A conglomerate. 

PUDDLING. Ramming clay with sand and 
water until it is converted into an impervious 
mortar. 

PU ERPER AL. Relating to parturition. 

PUFF-BALL. The genus I^coperdon yields 
numerous pufl-balls. The dust was at one time 
used to stop bleeding from wounds, as a 
stjrptic. 

PUGGING. The stuff laid between floors to 
deaden sound. 

PUGIL. A pinch of any stuff. 

PULMONAEIES. A kind of spider. 

PULMONARY. Relating to the lungs. 

PULQUE. The fermented juice of the Mex- 
ican aloe, {Agave Americana). 

PULSE. Leguminous crops. 

PULSE IN ANIMALS. The pulse of ani- 
mals maybe felt wherever a considerable artery 



passes over a bone. In cattle the pulse is soft 
and rolling, and in the horse full and rather 
tense, and when the pulse differs from this con- 
dition we may expect disease, or, if it be much 
slower or faster. If the pulse is rapid, full and 
hard, it denotes high fever, or acute inflamma- 
tion; if it be rapid, but small and feeble, there 
is low fever, or loss of blood, or weakness. In 
brain diseases it is very slow, and in disease of 
the heart it is irregular, or at one time fast and 
again slow. In swine the pulse is felt by 
placing the hand at the left side next the heart: 
in sheep the same, or else when the femoral 
arteiT passes obliquely over the bone, about the 
middle of the inside of the thigh. In cattle it 
may be felt over the middle of the first rib, or 
beneath the tail. In the horse, it may be felt on 
the "bony ridge extending upward from the eye, 
or on the lower jaw, just forward of the curved 
portion, and inside the elbow. The rapidity 
of the pulse of the adult healthy sheep is sev- 
enty or eighty beats a minute, or about that of 
man; in the ox from fifty to sixty, and in the 
horse about forty beats per minute, a state of 
rest being always implied. Hot, close stables, 
forced feeding, and when with young, always 
increases the pulse, and that of calves and colts 
will be about twice the rapidity of the adult 
animal, and the same is true of animals well 
advanced in old age. So, in determining the 
pulse, all these circumstances must be taken 
into consideration. 

PULVILLI. The hairs, or a membrane, 
which covers the feet of some insects, enabling 
them to walk on the ceiling of rooms against 
gravity. 

PUMICE. Porous lava. It consists of silica, 
77.5; alumina, 17.5; potash and soda, 3.0; oxide 
of iron, 1.75. 

PUMICED FOOT. In farriery, a wide- 
spread hoof, the sole of which is flat with the 
ground. 

PUMPKIN Ovcurbita pepo. Formerly the 
pumpkin was extensively cultivated for culinary 
use. Since the improvement in squashes they 
have been supplanted, and are now planted 
almost solely as food for farm stock, and usually 
among corn, often giving two or three good loads 
per acre in addition to the corn. The usual manner 
of planting is to drop a seed at every third or 
fourth hai, and every third or fourth row, at the 
first hoeing of the corn. Sometimes, however, 
the plants grow so vigorously as seriously to 
interfere with the late cultivation of the corn, 
and for this reason they are seldom cultivated in 
the West, except in localities where the corn is 
hoed by hand. The varieties usually planted 
are the Cheese Pumpkin, a variety strong and 
vigorous in its growth; the fruit much flattened, 
deeply and regularly ribbed, broadly dished 
about the stem ; large, thick meated, and of good 
quality. The Connecticut Field Pumpkin is pro- 
lific, large, round, earlier than the Cheese 
Pumpkin, and is an excellent stock pumpkin. 
The Sugar Pumpkin is round, bright orange 
yellow, small, with a hard rind, prolific, and 
luperior for pies, and always matures its crop, 
evenin untoward seasons. The Canada Pump- 
kin is a sub-variety of the common field pump- 
kin. ' It is a hardy sort, adapts itself to a variety 
of soils, and ripens with surety. 

PUNCHEON. A measure of eighty-four 
gallons. 
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SS5^ -^ nymph, grub, or chrysalis. 
„I^UPIPARES, PUPIPAKA. Those insects 
are said to be pupiparous which produce their 
young in the condition of a pupa or nymph as 
( f, me lorest fly {H'ppohosca equina). 

PUPIYORES, PUPIVOKA. The name of a 
tnbe of hymenopterous insects, comprehending 
those of which the larvae live parasitically in the 

*°*iSVt«^'a*^tJ^'I'^ ^** P"P* °f otJier insects. 

r U KbcA 1 1 V ES. In farriery, such medicines 
as tend to evacuate the bowels by stool and 
which are sometimes called cathartics. ' The 
purgatives most frequently employed for horses 
and cowa are sulphur, jalap, aloes, gamboge 
Biamnus eaiharticus, and calomel. Saline pur- 
gatives are not often required; but when they 
are, Epsom salts (the sulphate of magnesia) is 
adequate for every purpose. Purgatives are less 
used now than formerly. Aloes is the best form 
of physic; but Epsom salts, linseed and olive oil, 
are sometimes used on certain occasions as laxa- 
tives with great propriety and benefit, and in 
gross, full horses, in some disorders of the 
Btomach, liver, etc., but it should always be 
directed with caution. Violent purging or 
scouring, attended with inflammation, will some- 
times arise when a horse is worked hard upon 
green food. The remedy is change of diet or 
less labor. Astringents should be used with 
much caution. It is probable an effort of nature 
to get rid of something that offends. A few 
doses of gruel will assist in effecting this pur- 
pose, and the purging will cease, without astrin- 
gent medicine. 

PURIFORM. Like pus. 

PURLINE. In building, a piece of timber 
lying on the principal rafters to support them in 
the middle. 

PURPURIC ACID. A red compound pro- 
duced by the action of nitric acid on uric acid. 

PURSIVENESS, PURSINESS. Shortness 
of breath. 

PURSLANE. Pursley, pusley. Portulacca 
ol rac-ea. A well known creeping plant said to 
be indigenous in the West, and universal as a 
weed, especially on warm, dry, sandy soils. It 
does not make its appearance until warm weather 
sets in, and is killed by the first general frost, 
springing readily the next season from seed. 
Once it gets a lodgment it usually retains it, 
since its growth is made chiefly after the cultiva- 
tion of crops is over. It is much relished by 
Bwine, but should be exterminated so far as 
possible wherever found. Some of the cultivated 
varieties have beautiful flowers, white, pink, 
yellow and striped, both single and double, and 
once introduced spring annually from seed. 

PUS, MATTER. A yellow, cream-like fluid 
formed in abscesses and from wounds. It con- 
tains globules, and is blood modified by inflam- 
matory action. Healthy matter is that formed 
when a wound is healing kindly; unhealthy, is 
when the wound assumes a malignant form. 

PUTAMEN. The shell of a fruit. Theendo- 



carp. 
PUT LOGS. 

ing. 



Short timbers used in scaffold- 



PUTREFACTION. The spontaneous decom- 
position of animal and vegetable substances, 
attended by the evolution of fetid gases. The 
putrefactive fermentation of animal substances 
is usually attended by more fetid and noxious 
exhalations than those arising from vegetable 



products. This appears principally referable to 
the more abundant presence of nitrogen in the 
former; and hence, those vegetables which 
abound in nitrous principles, such as most (if 
not all) of the cruciform plants, exhale peculiarly 
nauseous eflluvia; hence, also, such animal pro- 
ducts as are destitute of nitrogen, are either 
unsusceptible of what is commonly called putre- 
faction, or suffer it slowly and imperfectly. The 
formation of ammonia or of ammoniacal com- 
pounds is a characteristic of most cases of ani- 
mal putrefaction; while other combinations of 
hydrogen are also formed, especially carburetted 
hydrogen, and sulphuretted hydrogen, together 
with complicated and often highly infectious 
vapors or gases, in which sulphur and phos- 
phorus are frequently discerned. These putre- 
factive eiBuvia are, for the most part, easily 
decomposed, and resolved into new and com- 
paratively innocuous compounds by the agency 
of chlorine ; hence the importance of that body 
as a powerful and rapidly acting disinfectant. 
The rapidity of putrefaction and the nature of 
its products are, to a great extent, influenced 
by temperature, moisture, and access of air; they 
do not ensue below the freezing point, nor in 
dry substances, nor under the entire exclusion 
of oxygen; and hence, various means suggest 
themselves of retarding or preventing putrefac- 
tion, as well as of modifying its results. A tem- 
perature between 60° and 80°, a due degree of 
humidity, and free access of air, are the circum- 
stances under which it proceeds most rapidly. 
The most effective antiputrefactives, or antisep- 
tics, are substances which either absorb or re- 
move a portion of the water or moisture, and 
enter into new combinations with the organic 
matter. The astringent or tannic principle of 
vegetables is also a powerful preserver of most 
organic tissues ; it enters into chemical combina- 
tion with the albuminous and gelatinous mem- 
branes and fibers; and the resulting compound, 
of which leather furnishes a characteristic exam- 
ple, is comparatively little prone to change, 
although the tanning material itself, as well as the 
animal principles with which it unites, are sepa- 
rately liable to decay. Among saline substances, 
the antiputrefactive powers of salt are commonly 
known: when a piece of fiesh i.3 salted, brine 
runs from it, in consequence of the energy with 
which the salt abstracts the component water of 
the muscular fiber : the flesh becomes indurated, 
and its susceptibility to putrefactive changes is 
greatly diminished ; but it becomes at the same 
time less easy of digestion as an article of food. 

PUTTY. In building, a fine cement of lime 
only. In glazing, a compound of linseed oil, 
and whiting. 

PYLORUS. The passage or valve of the 
stomach into the intestines. 

PYRITES. Native sulphurets of iron or 
copper. 

PYRO. A common chemical prefix, indi- 
cating compounds modified by the action of 
heat, as pyrophosphoric, pyrotartaric acids. 

PYROACETIC SPIRIT. A volatile, inflam- 
mable, and limpid fluid, formed by the distilla- 
tion of acetate of lead. It is also called acetone. 

PYROLIGNEOUS ACID. Acetic acid, pro- 
cured by distilling wood. It contains creosote 
and other tarry compounds, but is extensively 
used to form solution of iron or red liquor for 
dyers. Its compounds are called pyrolignites. 
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PYROLIGNEOUS SPIRIT, PYROXTLIC 
SPIRIT. Hydrate of methylene, wood naphtha, 
a very volatile, inflammable fluid, from distilled 
wood. It is one of the most powerful antisep- 
tics, but of unpleasant odor. 

PYROMETER. An instrument for measur- 
ing degrees of heat above 600° Fahr. 



Acidity of the stomach, with a 
hot fluid into the throat and 



PYROSIS. 

discharge of 
mouth. 

PYROXENE. Augite. 

PYXIDIUM. A fruit which splits into am 
upper and lower half, as that of the pimpernel. 
Pimpernel means two-winged. 



